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‘Fis is a great appeal to expressing the capacity of a 
hollow vessel in terms of the cube of a linear dimension. 
Such a method has the merit of simplicity and can be 
easily understood. Thus, the liter was originally meant 
to be one cubic decimeter. The United States gallon 
is defined as 231 cubic inches. However appealing in 
theory the method may be, such definitions have been 
found to be entirely impractical. After a century of 
work by the most painstaking scientists, the original liter 
was abandoned, and in 1901 the liter was defined as the 
volume of a kilogram of water at its temperature of 
maximum density. 

The British avoid ambiguity by defining the Imperial 
gallon as “Ten pounds of water weighed in air against 
brass weights with water and air at a temperature of 62° 
Fahrenheit, the barometer being at 30 inches.” 

The United States gallon is still legally defined as 
231 cubic inches, and the fluid ounce as 1/128 of the 
gallon. Although this definition by itself is unwork- 
able, it presents no practical difficulty, since the National 
Bureau of Standards has determined that the U. S. gal- 
lon is equivalent to 3.785332 liters* and this secondary 
definition has virtual legal status. Furthermore, the 
Bureau of Standards has prepared tables for the density 
of watert which tables are accepted by all regulatory 
bodies. 

Finally, a standard temperature must be agreed on, 
as all containers expand and contract with temperature, 
and a vessel that contains 231 cubic inches at one tem- 
perature will have more or less capacity at a high or 
lower temperature. By common agreement, the capacity 
at 20°C (68°F) has been considered as the capacity of 
the Container, and this definition has been used by the 


* International Critical Tables 1, 13. 
at “Standard Density and Volumetric Tables’. Bur. Stand. Circular No. 


tH. F. & G. Witherby: London, 1928. 
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Food and Drug Administration and manufacturers of 
laboratory glassware. Recently, the Alcohol Tax Unit 
has decided to use capacity at 70°F (21.1°C) as the 
capacity of the container. 

From these basic data, the metric equivalent of the 
gallon and the density of water, it is possible to con- 
struct counterpoises equivalent to a certain volume of 
water, and by filling the container with water and coun- 
terbalancing with the “fluid ounce weights” (as the 
counterpoises are called), the capacity of the container 
can be determined directly. This method is universally 
used in the container industry. How much the counter- 
poise should weigh to exactly balance a fluid ounce of 
water depends on the “standard temperature”, the tem- 
perature at which the weighings are made, the coefficient 
of expansion of the glass, the density of the counter- 
poises and the humidity and barometric pressure. In 
the manufacture of glass containers other than volu- 
metric laboratory ware, the effect of these various factors 
is so small that a set of weights can be constructed 
whose error over the usual range of glass compositions 
and room conditions is within the allowed tolerances. 
Nevertheless, it seems desirable to review the basic 
formula by which the correct weight of the counterpoises 
can be calculated. This information is found in books 
not readily available. Although there are excellent 
tables of weight and capacity relationships, these tables 
apply to one set of conditions and corrections to a dif- 
ferent set of conditions are difficult to apply. By going 
directly into the formula, a few calculations will show 
whether or not a set of weights made for one purpose 
can be used for different conditions. Serious errors are 
not likely to occur unless several factors, each negligible 
in itself, all contribute errors in the same direction. 

The complete derivation of the apparent weight of a 
volume of water in a glass container in air is given in 
“Volumetric Glassware” by Verney Stott.t Slightly re- 


129 











arranged to make it more suitable for machine calcula- 
tion, the formula is 

__ V{[l+a (t-T)] (d-S) (D) 

ort D-S 


= 





M = Weight in grams. 

V = Capacity of vessel in milliliters at T°C. 

a == Coefficient of cubical expansion of glass in 
ml, per ml. per degree Centigrade. 


t == Temperature in degrees C. at which weigh- 
ings are made, glass and water being at room 
temperature. 

d = Density in grams per ml. of water at t°C. 

S = Density in grams per ml. of air at time of 
weighing. 

D = Density in grams per ml. of weights used. 

T = Standard temperature. 


V, of course, can be gotten from the accepted metric 
equivalent of the gallon. d is found in Circular #19, 
Table 32. s is taken out of Table 30 in the same book or 
from tables in handbooks. If a is not known for the 
glass in question, text book figures for typical glasses 
may be used. D to a large extent cancels itself out, so 
that exact values are not essential. 

An example will illustrate the application of the for- 
mula. What should brass counterpoises weigh for one 
U. S. gallon in soda-lime glass if calibration is to be 
made at 30°C (86°F) with a barometric pressure of 760 
mm. and a relative humidity of 50% ? 


By definition V = 3785.332 
¥ t-T = 10 

From Circular #19, table 32 d = 0.995678 

From Circular #19, table 30 S = 0.001151 

Known cubic coefficient of glass a == 0.0000288 

Density of brass weights D = 84 


Substituting these figures in the equation 


pen (3785.322) (1.000288 ) (0.994527) (8.4) 
ee 8.398849 


Solving M = 3766.21 


which is the number of grams the counterpoise should 
weigh to balance a quantity of water which will be 1 
gallon at 20°C. 


A few other typical situations have been calculated 
and the results will be given to illustrate the magnitude 
of the various factors. Under the same conditions as in 
the first example, a borosilicate glass with a cubic ex- 
pansion of 0.00001 would require counterweights of 
3765.51 grams. Thus, a rather extreme change in glass 
composition would make a difference of 0.7 gram or 
about 1/40 ounce avoirdupois. 


Using the soda-lime glass in the first example but 
making the calibrations at 20°C (68°F) would require 
counterweights of 3774.66 grams. Thus a change in 
room temperature could make a difference of 8.45 grams 
or 0.3 ounce avoirdupois. If the above calibrations were 
made with stainless steel weights having a density of 
7.86, then the counterpoise should weigh 3774.70 grams, 
a negligible difference. Instead of changing the weights, 
assume that the barometric pressure had changed to 720 
mm. Then the counterweights should weigh 3774.87 
grams, again a negligible error. 





In all calibrations the water, glass and air should be 
at the same temperature, and it is more important that 
this condition be fulfilled than that any fixed temperature 
be used. The reason, of course, is not hard to find. As 
water and glass both expand with increased tempera- 
tures, errors due to being above or below the standard 
temperature tend to cancel each other, and only the dif- 
ference between the two coefficients of expansion affects 
the results. 


By setting into the formula the data applicable to the 
average conditions under which calibration will be done, 
the correct weight of counterpoises can be obtained. Re- 
peating the calculations using data for the extreme con- 
ditions that will be met will show the magnitude of the 
error involved. This method is usually quicker and more 
accurate than applying correction factors to published 
tables. 





RAIL FREIGHT RATES REDUCED ON GLASS 
CONTAINERS AND SODA ASH 


Ghewins out of negotiations which began in October 
last year between the Eastern Railroads and traffic rep- 
resentatives of many glass container manufacturing 
companies, an agreement has just been reached which 
will result in the establishment of a reduced basis of 
freight rates on glass containers moving within so-called 
Official territory. The reason underlying the negotiated 
rate adjustment is that it will tend to halt the growing 
diversion of glass container traffic to the motor carriers. 


The adjusted ratings which will be published to be- 
come effective early in April are on a mileage basis. The 
present rating on glass containers is 2714 per cent of 
first class rates for all distances. This rating will be 
reduced to approximately 2314 per cent of first class 
rates up to 300 miles, from which distance it will be 
raised gradually until it reaches the present rating of 
2714 per cent at 361 miles. 

The alkali industry, assisted by the glass container 
industry, has just recently negotiated a reduced basis of 
rates on soda ash. This rate adjustment, which will also 
be applicable only in Official territory, contemplates a 
reduction from approximately 2214 per cent of first 
class rates to a graded percentage of such rates based 
on mileage. The new ratings agreed to, and which are 
expected to become effective early in April, are as 
follows: 


Ratings— 
% of Carload Minimum 
For Distances First Class Weight 


1 to 100 miles.... 16 
1 to 100 miles.... 
101 to 200 miles.... 
201 to 400 miles.... 
401 to 550 miles.... 
551 and over....... 


Same as at present. 

15 ) 70,000 pounds 

1614) (These bases and mini- 
1714) mum weight to alternate 
19 ) with present rates and 
20 ) minimum weights.) 


The understandings reached with the railroads are that 
these two rate adjustments, now being prepared in tariff 
form, will expire at the end of a period of twelve 
months. The purpose of the experimental period is to 
enable the railroads to see if the reduced rates are curb- 
ing the truck competition confronting them. 
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_ MECHANIZATION OF THE GLASS INDUSTRY 


By GEORGE E. HOWARD 
Butler, Pa. 


PART II—WINDOW GLASS 


Wniike plate glass making, window glass manufacture 
prior to mechanization was a highly skilled craft and 
the working of the glass required a delicate sense of 
touch or feel and a keen perception of the physical na- 
ture of the glass during its various plastic stages. 

The blowing required skillful use of lung pressure. 
‘he manipulation of blow pipe and flattening tools re- 
cuired skilled muscular movements and a delicate tem- 
| erature sense dependent on sight and feeling which a 
machine obviously lacks. Glass workers required not 
only native ability but a long course of apprenticeship. 
i: was closely controlled by craft unions or guilds who 
not only dictated the hours, pay and working conditions 
cf the worker, but many of the accepted prerogatives 
cf the owner, such as the time of starting and stopping 
plant operation. They even controlled selling policies 
to some extent. 

The owners were pushed into mechanization as much 
by the arbitrary dictation of the unions as by any desire 
or hope for increased efficiency or lowered cost. This 
at a time when management generally dictated to labor 
and before labor had any new deal or fair deal political 
backing. 

The photographs illustrate without much detailed de- 
scription the cycle or sequence of operations necessary 
to transform the molten glass in pot or tank into cylin- 
ders ready for flattening. This presentation is mainly 
concerned with the stalemate and proof of certain basic 
laws of evolutionary progress which must be followed 
for success and disregard of which spells failure. Any 
extensive use of photographs in general would merely 
provide a pictorial interest. 

For that reason, | am mainly using a diagrammatic 
sketch showing the operation itself devoid of all but the 
necessary mechanical accessories. Most 


most photo- 


Fig. 1. Gathering window glass. 
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graphs of the modern complicated machines do not 
show the glass working operations at all, and tend to 
divert rather than aid the sale of the laws and reasons 
for mechanization which is the theme of this presenta- 
tion. 

It is difficult to illustrate natural law or logical rea- 
soning by either photographs or sketches. Description is 
better and must suffice. The accompanying photographs 
are an exception in that they show pictorially the ab- 
sence of any mechanical operation, and the crude tools 
which are only aids necessary to effect a manual opera- 
tion. 

Fig. 1 shows the rotating of the ball of molten glass 
of great weight, and high viscosity to maintain the 
globular shape and cool the ball for the next operation 
of blowing the ball, Fig. 2. Fig. 3 shows the blowing. 
reheating and final elongating of the cylinder. Figs. 4 
and 5 show capping and cracking. Note here the wavy 
appearance of the handmade cylinders. This is caused 
by the variation of manual skill in applying blowing 
pressure in reheating and final elongation of Fig. 3. 
This glass would be unsalable today. 


The Advent of Mechanical Window 
Glass Manufacture 


Unlike plate glass manufacture which had been mech- 
anized in 1900. window glass operations were performed 
by skilled craftsmen. Moreover, this extreme skill was 


Fig. 2. Blowing the ball. 






















Fig. 4. Capping off the cylinder. 


Fig. 3. Blowing the cylinder. 


necessary, not only in one stage, but in the stages of 


gathering, blowing, capping, splitting and flattening, al! 
tightly controlled by unions. 

In none of these stages was it evident that successfu! 
mechanical substitution for the sensitive manual skil! 
was possible. Moreover, if any one of the stages had 
succeeded, the tight union control of other stages would 
have prevented its use. This had been tried in the hand 
blown container division without success, as will be 
shown in another installment of this series. Therefore. 
it was necessary to invent and develop a complete system 
that would not depend upon the skill or consent of the 
unions. 

This was a revolutionary step and meant an entirely 
new concept without gatherers or blowers. The Ameri- 
can Window Glass Company finally developed a me- 
chanical process, commonly known as the Lubbers 
process, named for its principal inventor. This elimi- 
nated the gatherer and blower, but still retained the 
cylinder capping, cracking, and flattening as manual 
operations. These were the least skillful stages and were 
finally effected by non-union help but not without riots 
and mob violence and, in some instances, resort to dy- 
namiting. 

Glass was ladled from the tank furnace into a half 
round ladle and poured into a refractory double pot. 
The upper cavity of a pot was the drawing chamber and 
a bait of iron was lowered into the glass where it hard- 
ened and the hollow rod admitted air while the rod was 
slowly raised. 

This was a mechanical substitute for the manual op- 

eration of “Blowing the Ball”, Fig. 2.. Next, the rod 
piltvecs. magma was raised and the cylinder drawn upward instead of 
; 
J 
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downward as in the manual operation, Fig. 3. This was 
a most delicate operation both in temperature control. 
pressure to maintain uniform cylinder diameter, and 
speed of draw, the latter determining the desired thick- 
ness of sheet. In this way, cylinders of four or more 
times the length of hand blown cylinders could be made. 
The entire contents of the pot could not be drawn, and 


. ese 
” 7 
— 
et 
aa 





after the desired length was attained, the draw was 


Mechanical cylinder drawing large cylinder 30 feet long. 
Pittsburgh Plate Glass Co. 






























}.owering air blown cylinder by cradle. 


peeded up and the lower end of the cylinder thinned 
ut so it could be easily separated from the residue in 
ihe pot. 

The pot was then reversed and the residue was melted, 
irained and returned to the tank as cullet while another 
adleful was poured into the upper reversed pot cavity. 
There was considerable waste glass, mainly the chilled 
elass from the cold ladle called the skull, the residue in 
the drawing pots and the chilled glass of the bait. This 
waste glass exceeded the waste from the manual process, 
but it was divided into four or more cylinders instead 
of one so that the percentage of waste to finished glass 
was slightly less depending on the skill in performing 
the comparative operations. Less total labor was neces- 
sary, and the replacement of higher cost union labor 
by the cheaper less skilled non-union labor made a con- 
siderable cost difference. Here we see the operation of 
the evolutionary factor “Interpretative Limitations” 
otherwise expressed “Other Things Being Equal” com- 
ing into the picture. 

As the mechanical process became more refined and 
controllable, the quality of ware improved so that on 
the average the machine-made glass averaged a higher 
quality and a better average price. As machine-made 
glass improved, the quality standard in the market be- 
came higher. This further decreased the percentage of 
high quality glass made by the manual process and con- 
signed an ever increasing percentage of such glass to 
cullet. With costs reducing and quality increasing, the 
difference between cost of production and the dollar 
value of sales grew wider until the American Window 
Glass Company built up a greater industrial empire con- 
trolling the window glass industry on a world wide 
scale. 

This situation came to a climax during the second 
decade of this century which was a momentous one. 
Early in this decade the differential favoring the me- 
chanical Lubbers system, and the adjudication of the 
Lubbers patents brought home to independent manufac- 
turers the fact that great adjustments were in the offing. 
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Pittsburgh Plate Glass Co. 






Although not so evident superficially, 
it is an example of the law of “Efficiency 
in Movement of Materials”. In this 
case, the corollary “Interpretative Limi- 
tations” and the dollar as yardstick for 
“Efficiency” became a factor for equality 
of comparison, but did not invalidate or 
change our basic law. 

The American Window Glass Com- 
pany held basic patents on the mechan- 
ical cylinder drawing in practically 
every window glass producing country 
on the globe. Handmade window glass 
manufacture had to go, unable to com- 
pete either in price or quality, so that 
the manufacturer was faced with a 
dilemma of three horns: 

First, either he must pay tribute by 
royalty to the American Window Glass 
Company or; Second, he must imitate 
and copy their operations with subse- 
quent cost of patent infringement and 
damage cost or; Third, he must seize 
the most difficult horn of the dilemma and proceed to 
develop another system that would not infringe the 
American Company’s patents and preferably better 
that system. Briefly all three ways were tried and 
the resulting conflict ensuing made a chapter in in- 
dustrial history. However, to develop in detail the story 
of all these three routes would require a book, and this 
would only serve to divert the reader from the main 
theme of this presentation which I feel is most impor- 
tant to establish. 

The subject of patents and infringements does, how- 
ever, directly concern our theme, and will be deferred 
to the installment on the container industry where it 
will be taken up and where an almost identical situation 
developed. The third horn of the dilemma needs a 
fairly thorough treatment for the reason that it finally 
developed the latest and most efficient system now in 
almost universal use. 


















































The Fourcault System 


The mechanical system based on the Lubber’s machine 
had a great weakness. At the best, it merely improved 
the quality made by the hand blowing system and, to a 


Cylinder sections split lengthwise into half circles called 
shawls enroute to flattening ovens. Pittsburgh Plate Glass Co. 
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Pittsburgh Plate Glass Co. 


Lower end of drawing kiln of direct drawing window glass 
machine. 


quite limited degree. the cost efficiency in the movement 
of materials from batch to finished product. Its weak- 
ness was that it departed from the basic law of progress. 
It definitely lacked potential. It was an intermittent 
system. It was wasteful: in that only a portion of the 
glass melted eventuated in final product. 

The Fourcault system was a continuous system and 
practically all melted glass arrived as final product. 
In addition, it entirely eliminated several steps such as 
cylinder capping, cylinder splitting and cylinder flat- 
tening, a rather monumental percentage of the total and 
all previously requiring skilled labor. It is quite ex- 
cusable to sit tight in a position where one has reached 
the top and where there is nothing in sight with any 
superior potential. It is less excusable when something 
potentially superior is in sight and well known. 

That was exactly the situation faced by those who sat 
back relying on their financial and patent strength to 
retain leadership. Their only safety lay in the hope 
that certain technical problems and difficulties in the 
system with better potential were and would remain 
insoluble, a dangerous position in this land and age of 
technical miracles. 

The cold facts were that these problems were not 
more dificult in the continuous, direct sheet drawing 
Fourcault system than had been the problems met and 
solved in the mechanical cylinder drawing system, and 
they would undoubtedly have been solved long before 
had they been attacked as vigorously and with the same 
courage and financial resources. This was seen by a 
few men with vision and courage who eventually did 
attack the problem and finally brought it to a point of 
leadership leaving behind the great patent empire 
founded on the cylinder process. This empire all but 
collapsed and when belatedly it again returned to the 
true path of evolution, it was only a follower, no longer 
a leader. 
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Pittsburgh Plate Glass Co 


Upper end of drawing kiln direct drawing from tank. 
Cutting off and removing finished sheet. 


An astonishing angle of this struggle for supremacy 
was the invention by Colburn of a direct sheet drawing 
system wherein the sheet of molten glass was drawn at 
a much lower temperature and higher viscosity for a 
short distance vertically, then passed over a roll and bent 
to a horizontal state where it was annealed on a standard 
horizontal lehr. 


Colburn had used up his resources without attaining a 


commercial This should have been a real 
chance for the independent manufacturers if for no 
other reason than its development would put them in a 
better bargaining position. Instead of picking up this 
opportunity, they sat idly by and the glass container 
geniuses, Libbey and Owens, bought the Colburn inter- 
ests, developed the process successfully and by the addi- 
tion of the Ford Plate Glass interests and others became 
the Libbey-Owens-Ford Glass Company, one of the 
leaders of sheet glass manufacture. 

The situation now is that the continuous direct sheet 
drawn system is not in any jeopardy because it is not 
faced with any other system with any greater potential. 
There are other systems, such as the continuous flowing 
sheet system which operates by gravity on the principal 
of the waterfall, which has made some commercial glass 
on an experimental plane. 

Any danger of supplanting the present sheet drawn 
process by this and other proposals is minimized by the 
fact that while they are continuous and are on the true 
evolutionary path of efficient material movement, they 
present no advantage in that respect. Also, they are 
handicapped in that they have unsolved problems, per- 
haps no greater than previous systems, but their solu- 
tion would add a financial burden which eliminates any 
hope that they would arrive at a superior competitive 

(Continued on page 150) 


success. 
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Introduction 


It is a rather definite fact that the container glass in- 
dustry by and large does not understand too well exactly 
what happens in a large continuous glass furnace—cer- 
tainly it is hard to evaluate and costly to experiment. 
The melting of amber glass has been a typical example 
of this dearth of knowledge, particularly as to the prac- 
tical chemistry involved. This article is written not in 
the vein of being authoritative in any way, shape or 
form; rather it is an attempt to clarify what some of 
these problems are and how they can be evaluated. 


What Are Some of These Problems? 


The glass technologist responsible for amber container 
glass must produce a glass that has the following basic 
qualifications. Listed in order of importance they are: 
|) Must work well on machines. 2) Must be a stable 
amber free from seed and blisters. 3) An amber glass 
color with reddish tints rather than yellow or brown. 
i) Intensity of amber color must not vary too much from 
day to day, or from week to week. 5) Melting and batch 
cost per ton glass must be within reason. These things 
he must do at the lowest possible cost, which means using 
raw materials within the freight rate limitation of the 
producing plant. 


Theoretical Aspects of Problems 

For the most part, we can dispense with glass composi- 
tion. Workability on machines has been established over 
a period of years. The trend has been to gradual increas- 
ing line with consequent decrease in soda which may at 
times have some effect on stability of an amber glass. 

The balance of the basic problems remaining are so 
closely tied together that they might as well be consid- 
ered as a group. One of the best descriptions of the 
theory behind development of amber color, stability, etc., 
is given by Cole.’ His deductions are summarized as 
follows: 1) For constant color, the sulphur, iron and re- 
ducing agent must be kept constant. 2) A greenish shade 
is due to excess oxidized iron (excess iron content or in- 
sufficient carbon). 3) A brownish amber is probably 
caused by excess of reduced iron. 4) Increase in iron, 
sulphur or carbon all produce darkening of amber color. 
5) Excess sulphur tends to produce bubbles noticeably 
when the surface of the molten glass at working tempera- 
ture is disturbed. 6) A certain minimum degree of re- 
duction is necessary before any amber color is formed. 

On a more theoretical basis, it may be said that 1) 
The amber color is produced by a ferrous polysulphide 
molecular grouping in the glass structure. 2) Such mole- 


‘cules are relatively soluble in glass. 3) With increase 


Presented before the Eleventh Conference on Glass Problems, University 
of Illinois, Urbana, Illinois. 
Cole, H. “‘Constitution of Colored Glasses’’ Journal of the Society of 
Glass Technology. June-August 1947. 
2 Weyl, W. A. “‘Coloured Glasses Part III” Journal of Glass Technology. 
October 1944. 
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A PRACTICAL APPROACH TO THE EVALUATION 
OF AMBER GLASS MELTING PROBLEMS 


By W. H. MANRING 


Ball Brothers Company Inc., Muncie, Indiana 





in the S chain length, the color becomes darker. 4) The 
shorter the chain length, the redder the color. 5) A 
group FeS., is not as powerful a coloring agent as 2 FeS, 
groups. 6) The darkening produced by increased Na,O 
may be due to associated reduction, or to an increase in 
chain length being possible. 7) Above a certain length, 
the chain becomes unstable, liberating sulfur. 


Practical Evaluation 

Stability. It is certainly not easy to produce a reddish 
tint amber of proper intensity of color free from seeds 
and blisters. Extreme reddish tints usually are indicative 
of excess sulfur and instability. The reddish tints are 
viewed by the sales departments as merely more pleasing 
to the eye but some more practical value can be placed 
on the red, since it usually means, in terms of spectral 
transmissions, more absorption in the U.V. and more 
transmission in the visible. Weyl* has attributed the red 
to formation of sulfo-ferrites, again demanding low iron 
values for development. Certainly if we do not complete 
and stabilize our glass in the melting end, we run the 
risk of the following reactions taking place: 

Na.S + 3 Na.SO,—> 4 Na.O + 4 SO, (seed) 

or — 

Na2S -+ 2 O. —-> Na,SO, (typical amber sulfate blister) 

Excess sulfur means the formation of compounds other 
than FeS, such as FeS.,, Na.S, CaS and MgS. These com- 
pounds are not as soluble and, hence, not as stable. The 
effect of furnace atmosphere is quite important; usually 
a soft nearly neutral firing condition is a definite asset. 
Very often it is the addition of carbon from furnace com- 
bustion that results in darker glass, and unstable glass 
if added reducing agent has been used during a period of 
highly oxidizing furnace combustion. Stability can never 
be completely separated from melting. If we do not melt 
the batch and complete our reaction in the melting end, 
some instability can be expected. Every furnace operator 
certainly feels a great deal better if batch piles are melt- 
ing out normally, with a well defined scum line and 
mirror surface existing in the area adjacent to bridge 
wall and throat. As Weyl and Cole have both’ pointed 
out, increased Na.O gives us a glass capable of absorb- 
ing more FeS groups. Likewise, melting is consequently 
easier on higher soda glasses. Most amber glasses will 
have at least 15.0% total Na.O + K.O for this reason. 
Stability and color control become easier as total Na,O 
+ K,O increases. Cost, however, and alkalinity specifi- 
cations as required by the distilleries definitely limit this 
approach—15.4% Na.O + K.O being about the upper 
limit. 

By far, the most important factor in amber glass sta- 
bility is to keep an excess of sulphur from the batch and 
the corollary to this—keep reducing agent at minimum 
level. It is the sulphides other than the FeS group that 

(Continued on page 156) 
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THIS LABOR UNION FIGHTS BESIDE 


MANAGEMENT 


By ROYDEN STEWART 


Ls December the citizens of Zanesville, Ohio, read 
in their daily newspapers large ads announcing a new 
slogan contest. The subject was “Why It Pays to Buy 
Milk in Glass Bottles”, and the prizes were attractive: 
a 30-day supply of milk to each of three weekly winners 
during the 13-week term of the contest, a grand prize of a 
16-inch television set. 

The contest was further “plugged” by announcements 
on a weekly program over the local radio station. It re- 
ceived generous mention in the news columns of the pa- 
pers. It was, on the whole, much like other contests. 

But this contest differed from others in one highly sig- 
nificant respect: its sponsor was not, as might have been 
expected, a manufacturer or group of manufacturers of 
glass containers. The sponsor was a labor union, the 
Glass Bottle Blowers Association, AFL. And the Zanes- 
ville contest was only the latest phase of a unique pro- 
gram through which the GBBA is giving new meaning to 
an old and somewhat booted-about phrase, “labor-man- 
agement cooperation”. 

This union of production workers has lined up solidly 
beside management in a large-scale, all-out effort to boost 
the sale of its industry’s product. It has gone a long step 
farther than have other unions, many of which have ad- 
vertised the “union label” and supported union-made 
goods against similar goods made by non-union labor. 
The GBBA, in contrast, is throwing a substantial portion 
of its funds and countless hours of the time of its officers 
and members into the hotly competitive battle of the 
glass container against other packaging materials: tin, 
paper, plastics, etc. It is as if Phil Murray’s steel workers 
were to urge the public to prefer steel to aluminum. 

How the GBBA is conducting its campaign, the results 
already achieved, and—especially important—the pro- 
gressive thinking that lies behind the whole activity, make 
an inspiring story that will repay study by other unions 
and managements. 

This brand of labor thinking was expressed by Lee W. 
Minton, GBBA’s International President, at the 1946 con- 
vention of the union. Noting that glass container produc- 
tion was then at an all-time high, he continued: “This 
is good for our industry and, in turn, is good for our 
members. . . . During the war years we were able to enter 
into production fields for glassware which in normal 
years would not have been possible. We cannot allow 
ourselves or our industry to let this business slip away 
from us. . . . We want our industry to keep this pro- 
duction.” 

Mr. Minton and the union did not rest on the utterance 
of these wise words. They appropriated $10,000 to buy 
advertising space in labor publications and daily news- 
papers urging union members to purchase foods and bev- 
erages in glass containers as a means of supporting union 
labor in the glass industry. 

And this was only a beginning. The program has 
grown in scope and volume year by year. In 1950 the 
union will spend $50,000 in direct advertising alone. 
When the cost of promotional and other allied activities 


Reprinted from the March 1950 issue of The Glass Packer 
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Lee Minton, GBBA President (right) with Louis Ullman, 
President of Red Top Brewing Company, and a few of the 
700 cases of beer in One-Way bottles distributed to dele- 
gates at last year’s AFL convention in Cincinnati. With 
each case went a reminder that One-Ways are 100 per 
cent union made. 


is added, the total expenditure of GBBA funds for indus- 
try expansion this year will top $75,000. These figures 
gain significance when it is considered that the GBBA 
is not a large union, as national unions go. It has 38,000 
members, organized in 224 locals. 

How well is this money being spent? Can a union of 
production workers—who, after all, can’t be expected to 
know much of marketing—carry on a really effective 
sales promotion effort? The answer is that the GBBA 
has simply followed good business practice—it has made 
use of expert help to spend its promotional dollars in 
the places and ways they will do the most good. 

For instance, the GBBA promotion follows closely 
that being carried on by the Glass Container Manufac- 
turers Institute. Union ads stress the same themes as 
GCMI ads—at present, principally the One-Way beer 
bottle and the glass milk bottle—and use similar copy. 

Logically, however, the union is concentrating a large 
part of its effort on the labor market: the 16,000,000 
union families whose total earnings are estimated at $47,- 
000,000,000 a year. Logically, too, its principal ad- 
vertising media are the labor publications of the country. 
in which GBBA this year will buy $15,000 worth of space 
to advertise glass containers. These labor paper ads, in 
addition to the straight appeal of product merit, carry a’ 
strong “class” appeal—often directly, sometimes by im- 
plication. Unionists of all trades are urged to demand 
glass-packaged products because the glass container in- 
dustry is, in labor parlance, “100 per cent organized”. 
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Backing up the ads in both 
labor and general papers is 
a hard-hitting merchandising 
campaign, directed by Trade 
Union Advertising, a service 
representing 175 labor pub- 
lications. In connection with 
the One-Way beer promotion, 
representatives of TUA and 
the local papers called on 
brewers, acquainted them with 
ihe campaign, and told them 
how they could cooperate with 
it. They visited retail dealers, 
put displays in their stores, 
ind advised them to stock 
Yne-Ways immediately be- 
‘ause union members would 
oon be asking for them. They 
save store clerks free pencils 
mprinted with advertising 
slogans and supplied the deal- 
ers with bottle openers for 
free distribution with One- 
Way purchases. At the same 
time they questioned the deal- 
ers on their attitude toward the One-Way and their brand 
preferences. Reports of this survey often proved valu- 
able to brewers in their own sales programs. In glass 
factory towns this kind of merchandising work is also 
done by GBBA members. 

Further reinforcing the ad campaign is a stream of 
publicity releases which TUA regularly sends out to 
labor and other papers throughout the nation. These 
carry news of union promotional activities and urge sup- 
port for the “100 per cent union made” glass container. 
One publicity piece that was widely reprinted was a pic- 
ture of the winner of a labor-sponsored beauty contest 
holding a One-Way bottle. Posters put up in union halls 
are another important aid. 

The Zanesville promotion, mentioned at the beginning 
of this article, provides interesting evidence that the 
GBBA overlooks no promotional “angles”. The union 
persuaded the mayor of the city and the superintendent 
of schools to serve with the president of the local fed- 
eration of labor as judges of the contest. The mayor in- 
troduced the radio series with a talk lauding the work 
of the union and urging the listeners to support the pro- 
eram as an example of harmonious labor-management 
cooperation. He also posed for a picture with union 
representatives and the radio station manager, which 
got three-column space in the local newspapers. The 
papers followed up with weekly stories about the con- 
test and the radio program—an excellent program, by the 
way, dramatizing “turning points” in the lives of famous 
Americans. The radio stations gave free time for an- 
nouncements about the series before it started, includ- 
ing transcriptions of statements by William Green, AFL 
President, and Maurice Tobin, Secretary of Labor, prais- 
ing the program. Local dairies contributed the weekly 
prizes of milk deliveries and cooperated in the advertising. 

The Zanesville campaign was run as a test, and may 
provide a pattern for similar promotions by the union in 
other areas. 

Though newspaper and radio advertising are the core 
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Most intensive GBBA promotion was a milk bottle 
slogan contest held in Zanesville, Ohio. In addition 
to paid newspaper and radio advertisements, it drew 
generous publicity in news columns. 
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of the GBBA program, they 
are far from being all of it. 
The union’s officers and mem- 
bers constantly carry on in- 
tensive promotion of the glass 
container through labor chan- 
nels. Locals of other unions 
receive cases of beer to be 
raffled off to their members. 
GBBA speakers appear at 
meetings of grocery clerks to 
ask support in the One-Way 
campaign. Last year each of 
the 700 delegates to the AFL 
national convention in Cincin- 
nati was presented with a case 
of beer in One-Ways, together 
with a promotional letter 
signed by Lee Minton. 

The biggest effort of this 
kind, absorbing a large slice 
of GBBA’s promotional budg- 
et, is the glass container ex- 
hibit at the annual Union-In- 
dustries Show, to be held this 
year at Philadelphia in May. 
Features will include a puppet show, giant beer and per- 
fume bottles, photo-murals promoting the One-Way and 
milk bottles, a moving picture of glass manufacturing, 
and an automobile standing on One-Way bottles. The 
automobile will be given away in a drawing of tickets 
which carry an advertising message. Attendance at the 
eight-day show is expected to be 500,000, and a national 
network plans to give television coverage—for which the 
GBBA puppet show is a “natural”. Erecting and operat- 
ing the glass exhibit will cost the union about $20,000. 

The total effect of the union’s promotional program 
cannot be measured with exactness. But specific instances 
can be cited in which brewers have added new customers 
for beer in One-Ways directly as a result of the GBBA 
effort. And in areas where the union has locals, the beer 
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An effective merchandising service backs up the GBBA 
advertising. Here a trade union advertising representative 
(right) supervises the setting up of a One-Way beer dis- 
play in a Safeway store in Jamaica, N. Y. 
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GLASSES TRANSPARENT TO X-RAYS II 


By N. J. 


I. Glass Ind. 26 373- (1945), glasses transparent to 
x-rays developed by Mazelev in Russia (1940)* and by 
Menzel and Sliwinski in Germany (1942)? were com- 
pared. These glasses are lithium beryllium borates. In 
1933 Ziegler and Wellmann recommended* and _pat- 
ented* sodium beryllium borate glasses for the same 
purpose. For this reason, THE Giass INpUsTRY’s read- 
ers may be interested in the presentation of a recent in- 
vestigation by Menzel and Adam* of properties and glass 
formation limits in the system Na,O-BeO-B.O3. 


Preparation of Melts 


The following raw materials were used: 


Boric Acid p.a. Kahlbaum or Merck. 56.31% B.O; 
Be(OH)., Puriss. Merck. 58.40% BeO 
Na,CO; p.a. Merck, den. at 300°C. 


The approximate limits of glass formation were first 
tested in 5g. melts which were cooled from 600°C. in a 
Haereus muffle furnace, following a standardized anneal- 
ing schedule. The glasses which remained clear in this 
procedure were melted on a larger scale. Compositions 
were based on 50, 55 or 60 g. H,BOs. 

More exact limits of glass formation were defined on 
this scale, using the same annealing procedure. Batches 
were ground in a porcelain mortar for at least 20 min- 
utes, dehydrated in a Pt dish, presintered below the melt- 
ing temperature, removed completely from the dish and 
transferred to a large crucible and melted down at 1100- 
1150°C. They were fined in a larger gas muffle furnace 
at 1200°C., and finally held at 1100°C. in a Pt wound 
electrical crucible furnace. They were stirred by hand 
with a Pt spatula at frequent intervals. The glasses were 
cast into graphite molds which had been preheated to 
600°C. 

The negatives in the mold were 20 x 20x 4 mm. Strain, 
tested on plane parallel plates prepared for optical 
measurements, was usually absent or very small. 


Analysis 


The loss of Be(OH). powder, the evaporation of 
B(OH); during dehydration and sintering, and of alkali 
during fining operations made chemical analysis neces- 
sary. Because of the purity of the raw materials used, 
B.O; could be determined by difference. 

The analysis of the Na,O-BeO-B,O, glasses was more 
complicated than that of Li,O-BeO-B,O, glasses because 
the methanol treatment of these glasses when dissolved 
in H,SO, dil. did not remove B,O; quantitatively. 

About lg. of each glass was dissolved in 50cc HCl 
dil., evaporated, and 5cc. HCl conc. added, as well as 
10cc CH;OH every 5-10 min. The sample was evaporated 
again with 5cc HCl conc., treated seven times with 10cc 
CH;OH, finally again with 5cc HCI conc. and five times 
with 10cc CH,OH. In each case the contact of B.O, with 
methanol was favored by complete dryness. 


A condensed translation of a paper by Menzel and Adam which ap- 
peared in the June 1949 issue of Glastechnische Berichte. 
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Fig. 1. Survey of the Field of Glass Formation. 
O Glasses 
+ Mostly crystallized 

® Partly crystallized 
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© Opaque (64, 94, 100 correction: are also opaque) 


The remaining chlorides were treated with a smal] 
excess of H,SO, dil. (40cc) on the steam bath, trans- 
ferred to a large Pt crucible and the excess H.SO, was 
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Fig. 2. X-Ray Diagrams of Crystallization Products of Ex- 
perimental Melts (labeled on the left) and Comparison 
Substances (labeled on the right). 
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TABLE 1 
Glass Formation, Density, Index, Resistance in the System 
Na:O-BeO-B.0: 
(Condensed from Tables of the Authors) 





Anal. Mol. % 


BeO BOs D 


Resistance No. 


No Glass 
Na.O 


Synth. Mol. % 
BeO 





Condition 





17.21 
15.20 
10.06 

5.54 
26.37 
15.30 
15.07 
20.26 
25.31 
29.75 
20.19 
10.37 
10.13 
19.98 
24.22 
24.11 


50.49 2.3502 
54.29 2,3477 
59.41 2.3494 
64.05 2.34635 
44.18 2.34085 
64.19 2.2558 
59.05 2.3154 
59.13 2.2734 
49.66 2.3228 
45.78 2.3285 
54.17 2.31495 
64.81 2.2960 
69.01 2.2339 
46.76 2.3383 
46.76 2.3392 
51.46 2.3183 
29.73 40.67 

5.24 72.03 

1.9 84.1 

2.76 81.52 

2.51 87.62 

1.63 67.87 


inh. = inhomogenous 
dev. = devitrified 

op. = opaque 

sl. = Slightly 

ann. = on annealing 
cast on casting 


inh. 
dev. 
op. 


24.2 


* (si.) 
dev. 


. (slightly) 
dev. 


inh, 

op. (sl.) 
dev. (sl.) 
inh. 


“ 
“ 


“ 





removed. The residue containing pyrosulfates was re- 
peatedly covered with p.a. ammonium carbonate, held 
over a small burner, and subsequently heated for 40 
min. at 450-470°C. in a small crucible furnace until car- 
bonate treatment did not cause any further weight 
changes. This was a laborious procedure since eight to 
ten treatments were found necessary. The residue was 
extracted with warm water, Be(OH). was precipitated 
by the ammonium nitrite method. Nitrogen gas was in- 
troduced into the solution at 70°C. 30cc methanol was 
added with 75cc 7-8% NH,NO, sol. Nitrogen was con- 
tinued for 14 h., 20 cc CH;OH were added once more. 
After 10 min. followed filtration, washing, drying and 
ignition at above 1100°C. BeO was weighed, BeSO, cal- 
culated and from the difference, which is Na.SO,, Na.O 


was evaluated. 


Glass Formation 


Twenty-five out of 53 melts systematically arranged 
through the ternary system were obtained as glasses. 
Some melts outside of the vitreous area were made later, 
in order to identify crystalline phases. 

Table 1 (condensed from the tables of the authors) 
summarizes glass formation as a function of composition. 
Within the field of glass formation, the analytical com- 
position is given. Fig. 1 is a graphical representation of 
this field. Since analytical and synthetic composition do 
not differ too much, and since definition of glass forma- 
tion fields is always arbitrary, synthetic compositions 
were used in this representation. 
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Crystalline Phases 


Procedure. Crystalline phases were identified by the 
Debye Scherrer powder method. The samples were pre- 
ground, carefully ground in the absence of humidity in 
an apparatus described earlier by Menzel et al.,° filled 
into Mark tubes, and examined under Cu K. radiation. 

Low Alkali Area. In this area (Melts #61, 63, 66, 67, 
74) 3Be.B,0; is unequivocally the crystallization prod- 
uct. This compound had been first recognized in the 
study of the system Li,O-BeO-B,03.” 

In Fig. 2 powder diagrams of Melts 61 and 67 are 
compared with synthetic 3BeO0.B.0; (preparation 40* 
from the earlier investigation’). This phase can be iso- 
lated chemically because of its insolubility in HCI dil. 
in which the glass dissolves. 

High Alkali Area (Na,0>30%, BeO<20%). In this 
area the product of crystallization is unequivocally 
NaBO,. (Melts: 84, 82, 92, 87, 85, 83, 88, 90, 96.) The 
phase always occurs in the casting process. It cannot be 
isolated chemically like beryllium borate, because of its 
solubility. 

In Fig. 2 the phase obtained from Melts #84, 92, 85, 
90, 86 is compared with synthetic NaBO., prepared in an 
earlier investigation of the system NaBO.-H,0." 

Tetraborate was never found, not even in high alkali 
low beryllium melts. This may be explained by its strong 
tendency to form a glass. 

High Beryllium Area. In the area between about 32 
BeO 22 Na.O and 22 BeO 34 Na.O, conditions were found 
more complicated. One of two phases frequently en- 
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Fig. 3. X-Ray Diagrams of “New Phase” in Experimental 
Melts. (In some cases treatment is labeled: ) 

gekuehlt = annealed 

abgeschreckt = quenched 

entglast — devitrified 

109 is melted from a mixture in the oxide relations 


of N.B.BOs. 





countered is BeO. The other, which does not compare 
with any known phase, was called “New Phase”. 

BeO is the sole crystalline phase in Melt 59 (24.2 
Na,O 39.9 BeO), and predominates over beryllium ortho- 
borate in Melt 75 (25 Na.O 35 BeO). In Fig. 2, #75 is 
compared with synthetic BeO. 

The “New Phase” was found in wide areas. The pow- 
der diagrams of Melts 89, 97, 98, 106 are represented 
in Fig. 3. The single crystals are too small to permit 
morphological description. This phase is not metastable. 
Slow annealing of Melt 98 down from 900°C. leads to 
a more defined diagram (Fig. 3). 

The “New Phase” as a stable phase extends into the 
glass formation area. Glass 78, deep inside this area 
(20.85 Na,O 10.13 BeO), devitrifies forming this phase 
at 630-650°C. The chemical composition of the “New 
Phase” is not yet known. The “New Phase” cannot be 
isolated easily from the glass since it is equally soluble 
in mineral acids, and reacts, like the glasses, with H,O 
forming Be(OH).. Treatment with methanol decreases 
Na.O and B.O, in the residue, but did not much enrich, 
still less isolate the “New Phase”. 

The “New Phase” is, in all probability, a ternary com- 
pound. It doubtless contains BeO since (a) all sodium 
borates are well known, and (b) it appears only in BeO 
rich mixtures. Only one beryllium borate was recognized 
by the authors. So far only hydrated sodium beryllates 
are known and BeO is not attacked by alkali carbonate 
melts (Gmelin, 8th Ed. 26 Be. p. 91). A ternary Na-Be-B 
compound has, however, been described in the literature. 

The synthesis and identification of NaBeBO, was at- 
tempted. The preparation remained essentially unmelted 
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Fig. 4. Chemical Resistance. 
after 13 days. 
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Increase of Weight in % 


For Classification I-V see Table 2. 


at 1200°C. At 1300°C. the loss due to evaporation was 
noticeable. The preparation treated at 1300°C. wa: 
quenched, reheated at and annealed down from 1200°C 
In both cases, X-ray powder diagrams contained exclu- 
sively the “New Phase”. It appears certain, then, thai 
the “New Phase” is a ternary compound containing BeC 
at least in the ratio 2:1:1. 

The evidence was supported by the acid treatment of 
Melt #98. The residue contained less B,O, and Na.O 
the resulting ratio approaching the hypothetical Na,O. 
2BeO.B.0;. The X-ray powder diagram represented on 
Fig. 3 shows the predominance of “New Phase”. Condi- 
tions in 1944 caused the interruption of this work. 


Chemical Resistance 


Experimental Method. X-ray glasses are only put to 
“dry” use. A priori, these rather soluble glasses are 
never considered for containers. Therefore, the conven- 
tional resistance tests are not applicable. It remains to 
determine their resistance against atmospheric attack, 
especially the action of water vapor. 
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Fig. 5. Densities. 


THE GLASS INDUSTRY 












The principles of a method used for this purpose 
earlier? were maintained in the following testing pro- 
cedure: a) Pregrinding in diamond mortar. b) Fine 
grinding in agate mortar. c) Sieving through Din 40 and 
70 sieves. d) 24 h. heat treatment at 300-310°C. after 
drying of 1 g. lots in flat containers above P,O;. e) Ex- 
position in eight lot series in large evacuated desiccators 



































































a above the vapor pressure buffer system NaBr.H,O + sat. 
sol. (60%) in a constant temperature room. f) Weigh- 
i ing after 20 h., 43 h.; 4, 8, 13, 26, 39 and 104 days. 
g) Tabulation of weight increases in %. 
a Classification. The results were used to classify the 
chemical resistance as follows: 
i 
TABLE 2 
> Classification of Chemical Resistance 
Increase in Weight in % After 
| Te Class 43 hrs. 13 days 39 days 
I less than .2 less than .5 less than 1 
II .2-.6 5-1.0 1-2.5 
wa Il O-2 1-10 2.5-20 
was IV 1.5-10 10-30 more than 30 
°C V morethanl0 morethan50 more than 50 
cclu 
thai 
BeC The arbitrary selection of class boundaries as well as 
the experimental method permits, of course, only quali- 
. af tative evaluation. A Schott borosilicate, under equal 
a0 conditions, shows no weight increase whatsoever after 
2.0. 104 days. 
d on Experimental Results. The resistance of single glasses 
ondi- in the system is represented in Table 1 and Fig. 4. 
Discussion of Results. (a) All glasses show low re- 
sistance to H,O vapor and exhibit a definite gradation 
with respect to composition. The correlation is not sim- 
ut to ple but is zonal around a ternary point. 
a (b) The most resistant glasses surround composition 
waned #70 (20 Na,O 20 BeO 60 B,O;). 
w . (c) The composition of Class II glasses is chiefly 
— characterized by more Na,O, since #70 is at the edge of 
the glass formation area. In this group are found BeO 
contents from 10-30% with but little difference in re- 
— sistance. 
(d) Resistance varies much in Class III glasses, most 
ail of which contain smaller amounts of BeO. 
(e) Class IV glasses contain glasses of very small 
BeO content (95, 99) as well as high Na,O glasses with 
es more BeO (57, 91). 
(f) The most corrosive glass was #100 (9.87 Na.O, 
a 2.51 BeO, 87.62 B.O;), which is distinguished by low 
BeO and related to the more acidic sodium borate 
— glasses. 
, The appearance of the glasses after three months con- 
firmed the general idea of classification. Glasses of 
Classes I, I] remained powdery; Class III baked to- 
a gether but could be easily crushed; Class IV baked to- 
gether and were hard to crush; Class V presented a 
— hard leaf. 








In most samples crystallized products were recogniz- 
able. In those containing much B,O, the characteristic 
plates of orthoboric acid were identified. 
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Fig. 6. Refractive Indices. 


Sodium Versus Lithium Beryllium Borate Glasses. 
(a) The resistance of nearly all vitrified lithium beryl- 
lium borates is similar; that of the sodium beryllium 
borates varies widely. 

(b) The majority of the lithium beryllium borates is 
more resistive than the most resistive sodium beryllium 
borate. In most cases the difference represents several 
orders of magnitude. 

(c) The claims of the Wellmann patent‘ in their gen- 
eral form “—replacement of lithium in Li,O-BeO-B,O, 
glasses by other alkali elements leading to glasses char- 
acterized by high resistance against water vapor” must 


be doubted. 


Density 


Experimental Procedure. The density was determined 
pyknometrically, using toluene fractionated to a boiling 
point separation of only 109.8-110.2°C. (density = 
8611 at 25°C.). The samples were broken into pieces of 
about 3-4 g. selected for freedom of voids and cracks. 
Bubbles at the toluol interface were removed carefully. 
Details of the method have been described in the earlier 
publication.* Single measurements deviated in the 3rd 
place, averages are uncertain in the 4th place. 

Experimental Results. The densities are presented in 
Table 1 and Fig. 5. Results are calculated to 4°C. 

Discussion. (a) For a given Na.O:BeO relation, the 
density increases greatly with decreasing B,O, content 
(radially on diagram). 

(b) For a given BeO content, the density increases 
greatly with increasing Na,O content (horizontally in 
diagram). 

(c) For a given Na,O content, the density increases 
usually (vertically in diagram). However, in glasses 
containing much Na,O (vertical at 30% Na,O in dia- 
gram), there are many high density glasses with low 
BeO content and the general variation is small. 

(d) As expected, densities are higher (2.055-2.363) 
than in lithium glasses (2.014-2.260); they vary more. 


Refractive Index 
Experimental Procedure. As in the previous investiga- 
(Continued on page 154) 
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INVENTIONS AND INVENTORS 


A Summary of Recently Issued Patents of Interest to the Glass Industry 


Annealing 


Hartford Lehr. Fig. 1. Patent No. 2,497,621. (One 
sheet of drawings.) Donald G. Merrill assigned this in- 
vention to Hartford-Empire Company. The lehr is an 
improvement over Merrill’s Patent No. 2,133,784. 

The ware is carried through the lehr on a conveyor 
6 passing at first over the top 11 of a heating chamber 
14 provided with the usual burner. The heat passes from 
the space 19 into two ducts extending longitudinally on 
each side of the tunnel to a chamber 29 from which the 
products of combustion finally are discharged through 
an exhaust pipe 42. A blower 43 directs air toward the 
front and back of the lehr. Circulation of the air in the 
tunnel is provided by air jets from a longitudinal pipe 
positioned centrally in the tunnel. 

Details of construction are described in the patent. 
Reference should be made for further information. 

The following references are of record in the file of 
this patent: United States Patents: 1,486,265, Pike, Mar. 
11, 1924; 2,133,784, Merrill, Oct. 18, 1938; and 2,335,- 
128, Merrill, Nov. 23, 1943. 


Feeding and Forming 


Method of Forming Jars. Fig. 2. Patent No. 2,495,253. 
(Two sheets of drawings.) This invention was made by 
William Hayes who assigned it to Armstrong Cork Com- 
pany and it relates particularly to forming the finish of 
jars or the like, having a finish to receive a side closure 
such as disclosed in White Patent No. 2,339,827. For 
such use, the outside of the neck finish must be as nearly 
a perfect circle as possible. 

The figure shows a mold, bottom plate and blow head 
for making a wide mouth jar, all more or less of the con- 
ventional construction. The blow head is changed from 
the usual construction in that the blowing air from a 
source marked “S” passes through a tube 24 for expand- 
ing the previously formed parison and then passes, as 
shown by the arrows, through the passageways 22, 20 and 
21 onto the outside of the finish of the jar. The air 
escapes through passageway 25. This cools the finish 
and prevents it from going out of round. 

The following references are of record in the file of 
this patent: United States Patents: 1,854,471, Hoffmann. 
Apr. 19, 1932; 2,123,145, Peiler, July 5, 1938; 2,282.- 
848, Berthold, May 12, 1942; 2,347,181, Cox, April 25. 
1944; 2,363,999, Samuelson et al., Nov. 28, 1944; 2.382.- 
028, Samuelson et al., Aug. 14, 1945; 2.398.465, Samuel- 
son et al., Apr. 16, 1946. Foreign Patents: 310,421. 
Great Britain, Feb. 27, 1930. 





Fig. 2. Method of Forming Jars. 


Glass Compositions 


Ferric Fluophosphate Glass. Fig. 3. Patent No. 2,496,- 
824. (1 sheet of drawings.) Kuan-Han Sun and Thomas 
E. Callear assigned this invention to Eastman Kodak 
Company. 

The following table gives three examples of glasses 
coming under this patent, where the weight is shown un- 
der the letter W and the mole per cent under the letter M. 
The optical properties, the refractive index for the D line 
(np). the Abbé value (v) and the blue partial dispersion 
ratio (vg) and the atomic ratio F/P are also given. 
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142 


In the accompanying figure is shown a ternary dia- 
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Fig. 3. Ferric Fluophosphate Glass. 


gcam, the full line at the right approximating the boun- 
daries of the region of glass formation in weight per 
cent, The precise position of such a line varies with ex- 
perimental conditions. The broken lines designated Na, 
and Li indicate the approximate boundaries of the region 
of glass formation in mole per cent where sodium, and 
lithium respectively are the alkalis used. 

The following references are of record in the file of 
this patent: United States Patents: 2,278,501, Tillyer et 
al., Apr. 7, 1942, and 2,359,789, Pincus, Oct. 10, 1944. 


Glass Wool and Fiber 
Method of Making Fibers. Fig. 4. Patent No. 2,495,- 
956. (3 sheets of drawings.) Everett J. Cook assigned 
this invention to Glass Fibers, Inc., Waterville, Ohio. 
The drawing of fibers, according to this invention, de- 
pends on a differential pressure on the surface of the 
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Fig. 4. Method of Making Fibers. 
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glass above an orifice plate and below it. This may be 
produced by pressure above the surface of the glass, 
reduced pressure below the orifice plate or centrifugal 
force, all of these forms being shown in the patent. The 
figure shows the form in which a pressure below atmos- 
phere is maintained below the orifice plate. 

The glass to be formed into fibers comes in the form 
of a rod 22a which is fed downwardly in a melting 
furnace 10a. The body of molten glass 12a passes 
through the orifices into a chamber 105 where a pressure 
below atmosphere is maintained. Various controls for 
temperature, drawing speed, etc., are provided. 

The following references are of record in the file of 
this patent: United States Patents: 2,187,094, Pink, 
Jan. 16, 1940; 2,219,346, Thomas et al., Oct. 29, 1940; 
2,229,489, Barnard, Jan. 21, 1941; 2,234,986, Slayter, 
Mar. 18, 1941; and 2,294,266, Barnard, Aug, 25, 1942. 

Fiber Manufacture. Fig. 5. Patent No. 2,497,369. (2 
sheets of drawings.) Ivan Peyches of Paris, France, as- 
signed this invention to Societe Anonyme des Manufac- 
turers des Glaces et Produits Chimiques de Saint-Gobain, 
Chauny & Cirey, Paris, France. A corresponding appli- 
cation has been filed in France and the U. S. patent ex- 
pires Aug. 19, 1963. 

A feature of the invention is the production of glass 
fibers by discharging the molten glass by centrifugal 
force from openings in a rotating container and increas- 
ing the temperature of the ‘glass after its discharge to 
reduce the diameter of the fibers. 

Fig. 5 shows a section through a diagrammatic illus- 
tration in which a rotating container 1 has openings 2 
around its periphery. Glass balls are fed into this con- 
tainer through an opening 4 in its top, where they are 
reduced to a molten state by hot gases 6 coming through 
the driving shaft 7 of the container. An annular burner 
8 increases the temperature of the fibers leaving the 
rotating container. This produces a drawing effect on 
the fibers and reduces their diameter. The final fibers of 
small diameter 13 are wound on a suitable cylinder. 

The following references are of record in the file of 
this patent: United States Patents: 2,152,423, Von Reis, 
Mar. 28, 1939, and 2,192,944, Thomas, Mar. 12, 1940. 


Fig. 5. (Right) Fiber Man- 


ufacture. 


Fig. 6. (Below) Bending 
Tubes for Fluorescent 
Lamps. 
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Foreign Patents: 514,243; Great Britain, Nov. 2, 1939, 
and 571,807, Germany, Mar. 6, 1933. 


Tube and Cane Machines 


Bending Tubes for Fluorescent Lamps. Fig. 6. Patent 
No. 2,494,871. (Two sheets of drawings.) This inven- 
tion by Alfred Greiner is another of a group of three, 
assigned to General Electric Company. The object of 
the invention is to bend glass tube into circular form 
without deforming the cross-sectional shape of the tube. 


The figure shows a machine driven through a series 
of chains, including the chain 30 which advances the 
tube 18 which is to be bent, through a heating oven 29 
which heats the glass to a little below the softening 
point, and then to supplemental heater 60 which softens 
the glass so that it can then be bent around a drum 62 
where the forward end is held by a clamp 63. The ma- 
chine may be completely automatic and provision is 
made for controlling the temperatures, supplying pres- 
sure to the inside of the tube and everything else that 
is needed to form a circular lamp. 


The following references are of record in the file of 
this patent: United States Patents: 735,307, Smith, Aug. 
4, 1903; 1,662,426, Lowe, Mar. 13, 1928; 2,080,899, 
Pirani et al., May 18, 1937; 2,135,775, Walker, Nov. 8, 
1938; 2,177,743, Pfaff, Oct., 31, 1939; and 2,208,958, 
Brown et al., July 23, 1940. 

Machine for Bending Tubes for Fluorescent Lamps. 
Patent No. 2,494,872. (9 sheets of drawings.) Alfred 
Greiner and August W. Seitz assigned this invention 
to General Electric Company. The object of the inven- 
tion is to provide a machine for bending tubes to be 
used for fluorescent lamps or discharge devices into cir- 
cular shape while maintaining the cross-sectional shape 
of the tube. 

The machine includes means for suspending a tube 
in vertical position while heated to the softening point 
and then fixing the lower end of the tube to a circular 
forming mold which rolls along the tube to wind it onto 
the mold. Mechanism is provided for supplying pressure 
to the inside of the tube to prevent deformation of the 
cross-sectional shape. All necessary adjustments and 
controls for the mechanical movements are provided. 
Owing to the complicated mechanism of the machine, 
no figure of the drawings is reproduced here as any one 
interested should make a study of the entire patent. 

The following references are of record in the file of 
this patent: United States Patents: 487,915, Cottrell, 
Dec. 13, 1892; 670,167, 

Wood, Mar. 19, 1901; 
807,854, Neuert, Dec. 19, 
1905; 974,288, McCarroll, 
Nov. 1, 1910; 1,763,071, 
Smalley, June 10, 1930; 
2,089,899, Pirani et al., 
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May 18, 1937; 2,135,775, Walker, Nov. 8, 1938; 2,177, 
743, Pfaff, Oct. 31, 1939; 2,239,055, Sawyer, Apr. 22, 
1941; and 2,301,940, Fries, Nov. 17, 1942. 


Miscellaneous Processes 


Tubular Glass Seal. Fig. 7. Patent No. 2,494,582. (One 
sheet of drawings.) James C. Prokopec assigned this in- 
vention to Corning Glass Works. The tube of this seal is 
made up of glass varying in coefficient of expansion from 
one end to the other. The tube may be made from pul- 
verized glass as is shown in the patent to Clapp, No. 
2,390,354, this glass varying in composition from one end 
to the other. The present patent relates to a method of 
firing such a tube. 

The figure shows a tubular seal 10 composed of 
molded pulverized glass varying in composition from top 
to bottom. This rests on a metal plate 11 which also 
supports an insulating refractory slab 12 having holes, 
shaped as shown, to receive the seal. It may be desirable 
to insert refractory cylinders 15 inside the seal. 

After a preliminary heating, the tube is placed in the 
slab 12 and fired in an electric furnace. The arrange- 
ment is such that the upper end of the tube is exposed to 
the higher temperature due to the shielding effect of the 
slab. 

The following references are of record in the file of 
this patent: United States Patents: 1,014,757, Keyes et 
al., Jan. 16, 1912; 1,173,688, Thompson, Feb. 29, 1916; 
1,960,121, Moulton, May 22, 1934; and 2,026,370, Wink- 
ler, Dec. 31, 1935. 

Method of Making Fluorescent Lamps. Fig. 8. Patent 
No. 2,494,857. (One sheet of drawings.) This is the 
invention of three Englishmen, Messrs. Breadner, Jen- 
kins and Simms, who assigned it to General Electric 
Company. A corresponding patent application has been 
filed in Great Britain. The lamps, according to the in- 
vention, are distinguished by having a discharge path 
between the two electrodes in the form of a spiral, zig- 
zag or other sinuous shape. 

The upper part of the figure shows a flat glass disc 
10 on which is laid a spiral strip of glass 11. The outer 
end of the spiral is closed at 12 near the tubulation 13 
while a tubulation 14 is located at the center. Both of 
these tubulations are sealed to the disc 10. A second 
disc 15 (see the lower part of the figure) is then placed 
over this assembly which is then heated to fuse the parts 
together. This forms a spiral passageway between two 
flat discs. 

This assembly is then placed in a mold 21 and air 
pressure is applied to form a spiral of more or less 
circular cross section. The further treatment of the lamp 
thus formed may be in accordance with well known 
practice. The patent also shows means for making the 
finished product into a dome shape instead of the flat 
spiral shown. 

The references cited by the Patent Office were Kirlin, 
No. 1,448,351, dated Mar. 13, 1923 and Warren, No. 
2,102,049, dated Dec. 14, 1937. 


®@ Preliminary plans have been made for the annual 
Conference on Packaging, Packing and Shipping to be 
held concurrent with American Management Associ- 
ation’s 19th National Packaging Exposition in Chicago, 
April 24 to 27. 
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The Solubility of 
Fluorides in Glass 


A review of the published information on glasses con- 
taining fluorides shows that the nature of the precipi- 
tated phase has been well established and much knowl- 
edge of the precipitation process has been accumulated. 
Yet there is little information about the variation of the 
properties of the system with increased fluorine content 
on precipitation. The effects of increasing quantities of 
fluorine on some easily measured properties of the 
system, on the development of opalescence and on the 
amount of fluorine lost in the melting have been recently 
investigated by R. J. Callow and the results of the inves- 
tigation reported in the August 1949 issue of the Journal 
of the Society of Glass Technology. 

The sum of the percentages of the analytically deter- 
mined constituents of a glass which contains F, totals 
more than 100 per cent, at least when there are precipi- 
tated fluorides present. This introduces a difficulty in the 
correct formulation of batches, especially as it is not 
known whether or not any fluorine takes part in the 
structure without replacing oxygen. The method adopted 
in the present work was designed for ease of calculation. 
The amounts of SiO,, Na,O and CaO, which the Si, Na 
and Ca present in the batch would produce, were calcu- 
lated and totalled to give a figure y. The amount of 
fluorine in the batch was then expressed as a percentage 
of y. The percentage batch composition would, there- 
fore, be formulated as for example: 


SiO, 71 
Na,O 17 
CaO 12 

Total oxides 100 
F 5 


meaning that the batch contained enough Si to produce 
71gm. of Si0., enough Na to produce 17gm. of Na,O 
and enough Ca to produce 12gm. of CaO, together with 
5gm. of fluorine. 

The batches were melted in sillimanite pots at 1450°C., 
cast into 14-inch plates, annealed at 600°C. for 5 minutes 
and cooled to room temperature in 5 hours. Before cast- 
ing the plate, a small quantity of metal was poured into 
a pre-heated pot and from this fibres were drawn for 
softening-point determinations by the Littleton method. 

The percentage of fluorine by analysis was determined 
and plotted as a function of the percentage fluorine in 
the batch. The first part of this curve shows a linear 
relationship confirming a previous observation that the 
fluorine loss is roughly a constant percentage of the 
amount added. But, when the batch fluorine reaches 
about 7 per cent, there is little further increase in the 
fluorine in the glass. No alteration in this curve was 
found when CaF, was used as a source of fluorine in 
place of Na,SiF,. No difference was found when up to 
2 per cent CaO was replaced by ZnO, when up to 5 per 
cent SiO, was replaced by Al,O; or when up to 5 per 
cent Na,O was replaced by K,0. It was indicated that a 
given glass can only accommodate a certain fixed amount 
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of fluorine at any one temperature and that any fluorine 
in excess of this amount must be rejected before a homo- 
geneous melt results. Up to the point where this occurs, 
the loss of fluorine is a constant percentage of the amount 
added and the loss appears to take place before melting 
is complete because increased length of founding of the 
liquid glass produced no appreciable effect on fluorine 
loss. . 

Opacity, which was measured by the percentage white- 
light transmission, falls sharply when the batch fluorine 
reaches 5 per cent and beyond 7 per cent tends to a con- 
stant value as might be expected from the fluorine-reten- 
tion curve. The substitution of ZnO for CaO displaces 
to the left the point at which the fall in opacity occurs 
and also decreases the minimum transmission, although 
it has no effect on the fluorine content of the glass. Sub- 
stitution of Al,O; for SiO, retards the appearance of 
opalescence but has no effect on the transmission at 7.5 
per cent batch fluorine. Substitution of 5 per cent K,O 
for Na,O has no effect on the transmission or appearance 
of a glass with 7.5 per cent batch fluorine. 

To determine at what point the precipitation begins, 
a series of reheating experiments were conducted. It was 
found that starting with the base glass SiO, 71, Na,O 
17, CaO 12, a derived glass containing 3.5 per cent batch 
fluorine developed quite a definite opacity after reheating 
to 700°C., but one containing only 3 per cent of batch 
fluorine showed no development at all after 4 hours at 
700°C. From 3.5 to 8 per cent of batch fluorine, an in- 
crease in opacity occurred on reheating to 700°C., but 
was slight at 600°C. Above 8 per cent of F;, however, 
a noticeable development occurred at 600°C. Replace- 
ment of 5 per cent SiO, by 5 per cent Al,O; resulted in 
a greater amount of F, in the batch being necessary be- 
fore the development of opalescence by reheating could 
be produced. A definite development occurred on reheat- 
ing a glass containing 4 per cent batch fluorine to 720°C., 
while one with 3.5 per cent batch fluorine could be re- 
heated to 840°C. without any effect. Substitution of 5 
per cent of ZnO for CaO reduced the amount of batch 
fluorine necessary for development from 3.5 to 3 per 
cent. The development of opalescence on reheating was 
also investigated for glasses in the soda-silica system. 

The results of this study established the following 
facts: 1) The addition of fluorine to a batch results, when 
the amount of fluorine does not exceed 17 per cent, in a 
loss of fluorine proportional to the amount present in 
the batch. 2) When large quantities of fluorine are pres- 
ent in the batch, the loss increases so that the amount of 
fluorine retained in the glass remains constant. , 

3) Increase of the fluorine in a soda-lime-silica glass 
produces a linear decrease in Littleton softening point 
and density, practically no effect on the O-100°C. ex- 
pansion coefficient and, possibly, an increase in the 
liquidus temperature. 4) There is a minimum fluorine 
content below which it is impossible to obtain precipita- 
tion of fluorides. In the soda-silica glasses, this minimum 
varies with the SiO,:Na,0 ratio, increasing as the amount 
of Na,0 is increased. 
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H. F. MERRITT NAMED EXECUTIVE 
VICE PRESIDENT OF SOLVAY SALES 


Harold F. Merritt has been appointed Executive Vice 
President responsible for the direction of all activities 
of the Solvay Sales Division, Allied Chemical & Dye Cor- 
poration, according to a 
recent announcement. 
Mr. Merritt joined 
Wing & Evans, Inc., in 
1913 and, with the excep- 
tion of two years of Army 
flying duty during World 
War I, has served contin- 
uously with that company 
and the Solvay Sales or- 
ganization which _ suc- 
ceeded it. He has been a 
Vice President of Solvay 
Sales for the past nine- 
teen years. Mr. Merritt 
also serves as Vice President of the Glass Container 
Manufacturers Institute. 


A.C.S. CAMERA CLUB TO HAVE 
EXHIBIT AT ANNUAL MEETING 


At the Hotel Statler in New York City, April 23 to 27, 
the Camera Club of the American Ceramic Society will 
hold its Eleventh Annual Photographic Salon. 

The exhibit, the work of members of the American 
Ceramic Society and employees of A.C.S. holding mem- 
bership, will consist of industrial and pictorial black 
and white prints and 2 x 2 color slides. Qualified entries 
are welcomed and entry blanks can be obtained from the 


American Ceramic Society, 2525 North High Street, 


PUERTO RICO GLASS UNION SIGNS 
THREE-YEAR CONTRACT 


On January 1950, after two months negotiations, the 
Puerto Rico Glass Corporation Union signed a three 
year agreement with the Corporation. Highlights of the 
new agreement are: 7¢ increase per hour to all union 
personnel totalling about 325 workers, seven (7) days 
sick leave per year with full pay, streamlining of the 
Grievance Committee Procedure of workers’ grievances. 

With this increase in pay, the workers at the Puerto 
Rico Glass Corporation are now receiving wage scales 


Columbus 2, Ohio. The single entry fee of $1.00 permits 
entry of four pictorial and four industrial prints, as 
well as eight 2 x 2 color slides. 

Prizes and ribbons are awarded for winning pictures, 
The Society sponsors cash awards of $25, $15 and $10 
for industrial pictures. Vontury, Inc., sponsors a prize 
for the best photograph of a ceramic objet d’art, not 
glass. Vidriera Monterrey, Monterrey, Mexico, offers a 
prize for the best print of general ceramic interest and 
J. Earl Frazier, Frazier-Simplex, Inc., offers a $100 
Steuben Plaque for the best print of the show. 


PRODUCTION STARTS AT NEW 
CARBORUNDUM PLANT 


The Carborundum Company has started production of 
Carborundum silicon carbide in a new plant in Van- 
couver, Washington, it has been announced by H. K. 
Clark, President. Costing over two million dollars, the 
new plant is located on a 99-acre site adjacent to the 
Port of Vancouver Terminal, Number Two, and is con- 
sidered one of the most modern plants of its kind. 

Located to serve the abrasive and refractory needs o! 
growing industries in the west, the Vancouver plant has 
the advantages of plentiful power from the Bonneville 
Power Administration and the proximity of raw mate. 
rials. Plant layout is designed to permit continuous 
material flow. In the mix building, all equipment is 
fully automatic, electrically operated and push-button 
controlled to gain maximum efficiency and freedom from 
dust. The furnace plant is of welded steel construction 
and houses batteries of high temperature resistor type 
furnaces which carry the electric current through a fur- 
nace core connected to electrodes in the heads of the 
furnace. 


over and above those received by the majority of other 
Puerto Rican workers. 

The Puerto Rico Glass Corporation, which is consid- 
ered one of the most modern glass plants in the world, 
is operating at about 70 per cent capacity and is cur- 
rently supplying more than 80 per cent of the Island 
glass requirements, as well as exporting to other South 
and Central American countries. 

Relations between the Union and Management are very 
cordial and it is expected that they will be considerably 
improved by the signing of the new agreement. 


Present at the signing of the Puerto 
Rico Glass Union agreement are, 
seated left to right, Francisco Colén, 
Legal Advisor of the Union, Adolfo 
Collazo, Government Arbitrator, J. R. 
Hanson, General Manager of the 
Puerto Rico Glass Corporation, and 
Jer6nimo Matos, President of the 
local Union. 
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Employment and payrolls: Employment in the glass 
industry during the month of December 1949 was a pre- 
liminary 107,100. This is only slightly below the 107,700 
persons employed during November 1949. 

Payrolls for the month of December 1949 are reported 
at $27,028,751 as compared with the adjusted figure of 
$26,643,903 for November. This indicates an increase of 
close to 114 per cent for December over November. 


Glass container production for the month of January 
1950, based on figures released by the Bureau of Census, 
was 7,934,499 gross. This is an increase of close to 14 
per cent above the 6,963,178 gross produced during De- 





GLASS CONTAINER SHIPMENTS 
(All figures in Gross) 


January 
1950 

Narrow Neck Containers 
De at ate ratiei Sa oRe so Bae Co elu dwibbes ee 641,511 
Medicinal & Health Supplies .................... 1,273,864 
Chemicals, Household & Industrial.............. 560,187 
Beverages, Returnable & Non-returnable.......... 230,895 
PG AME Feet oN ci i sec cc ben heeos 152,240 
Pe IO os 1h ho dies isud cle od aeicedbpecens 172,625 
MR a es Ge hg ck oS ik hin «9 tobe hs Sib $4 wee 520,957 
G2 ee SRR ir ote anata wir 301,210 
ee er ae 411,427 
ee ee SE ee ar eer oe 4,264,916 

Wide Mouth Containers 

Oy a i eta een 2,173,947 
Re ord iia wry bcd <4 vio aim loie eve’ 255,997 
REE SSSI De ae eg eae *14,326 
Medicinal & Health Supplies.................... 301,936 
Chemicals, Household & Industrial............... 109,141 
ee kk eee co vanes 139,886 
Packers’ Tumblers ............... ee A iret OR 114,255 
TO 2 Si oS Kiccic bis swap ae 3,109,488 
oo BS NE ee ee eae ere 7,374,404 
PI III, 55 go oo wldc a 5:2 0-4 wee vate ea 215,729 
RNIN B52 os cdlni zis ooek es 7,590,133 


* This figure represents Fruit Jars only. 





GLASS CONTAINER PRODUCTION 
AND INVENTORY 


(All figures in Gross) 


Production Stocks 
January January 
1950 1950 

Foods; Medicinal & Narrow 
Health Supplies; Chem- Neck. ..... 3,044,510 3,310,872 
icals, Household & In- Se 
dustrial ; Toiletries and Wide 
Cosmetics Mouth .... 2,812,954 2,330,306 
Ee ns os aa wo Shae GK & 316,345 310,524 
Ie as < ee ok be d's * 615,750 
Beverages, Returnable ................ + 336,088 745,538 
Beverages, Non-returnable ............ ........ 8,826 
oy oc ees 183,370 547,961 
Beer, Non-returnable ................. 214,635 322,359 
Liquors Be AN IER ae pe 593,173 746,009 
SCPE in A 331,544 337,059 
UN ee a wae 101,880 90,179 





pO SEIT Re oe ee ee 


7,934,499 9,365,383 


* This figure is included in Wide Mouth General Use figure. 
+ This figure includes Beverages, Non-returnable. 


CURRENT STATISTICAL POSITION OF GLASS 





cember 1949. Production during January 1949 was 
7,388,186 gross—or 7 per cent below January this year. 

Shipments of glass containers for the first month of 
1950 jumped indicating an increase over both the previ- 
ous month’s shipments and those of January 1949. Ship- 
ments for January 1950 were 7,590,133 gross. This repre- 
sents an increase of 16 per cent over the previous month’s 
6,529,752 gross. January 1949 shipments were 6,480,510 
gross. This is 17 per cent less than for January 1950. 

Stocks on hand at the close of January 1950 rose some- 
what to reach 9,365,383 gross, as compared with 9,039,483 
gross on hand at the close of December 1949. However, 
stocks for January 1950 were lower than the 9,643,447 
gross on hand at the close of January 1949. 


Automatic tumbler preduction jumped 26 per cent 
for the month of January 1950 to reach 6,125,243 dozens 
from the 4,853,123 dozens produced during December 
1949. During January 1949, production was 4,722,279 
dozens. Shipments for January 1950 also jumped con- 
siderably and were reported to be 4,980,813 dozens. This 
is about 321% per cent above the 3,755,665 dozens shipped 
during December 1949. Shipments during January 1949 
were 4,287,988 dozens. Stocks on hand at the close of 
January 1950 were 9,824,671 dozens. This is 1414 per 
cent more than the 8,584,075 dozens on hand at the close 
of December 1949. At the close of January 1949, stocks 
were 8,366,426 dozens. (Continued next page) 





1949 TOTALS 
GLASS CONTAINER PRODUCTION 
AND SHIPMENTS 


Narrow Neck Containers 























Production Shipments 
NE SSE 48s Oe Be te bore rk Ew 8,836,432 
Medicinal & Health Supplies.......... ee a gs 11,658,494 
Chemical, Household & Industrials....... eae, 5,989,518 
ee ee rere 5,172,322 
General Use Total......... 32,899,432 31,656,766 
Beverages, Returnable ............. 6,072,011 5,272,923 
Beverages, Non-returnable .......... 57,245 50,524 
I eS kp cig eae 1,985,774 1,995,093 
Beer, Non-returnable .............. 3,013,882 3,000,849 
Se Rey Sa ee caer eee 8,604,259 8,240,769 
| TERESI SRR a 3,577,827 3,413,575 
Sub-total (Narrow) ....... 56,210,430 53,630,499 

Wide Mouth Containers 
IE Sek alt te ee ce he ld ag kd 22,092,743 
Medicinal & Health Supplies............... 2,904,083 
Chemical, Household & Industrials............. 1,072,715 
POU (Gr PIII so x 6d voc cv cen cacecusens 1,431,065 
General Use Total......... 28,253,040 27,500,606 
| RS a gee en 3,441,791 3,310,776 
Ie 8 se nije nibs 1,544,248 1,763,092 
Packers’ Tumbiers ...... 5 .6.....055 1,317,429 1,245,706 
Sub-Total (Wide) ........ 34,556,508 33,820,180 
2ee Domenic ........... 87,450,679 
Export Shipments ......... 2,377,165 
co Ses 90,766,938 89,827,844 
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DUAL GOB OPERATION ON 
LYNCH MACHINE FED BY A 


“Liberty Got Feeder 


® We are proud to present the above 
picture of a ‘‘Liberty'’ Gob Feeder 
Dual Gob operation. The ease of ad- 
justments to produce equal weight of 
both gobs, the swinging shear per- 
mitting dual gobs to be cut from any 
direction thus eliminating the neces- 
sity of changing machine location for 
this operation; the uniformly main- 
tained temperature of the flow chan- 
nel and spout are just a few of the 
many advantages available to owners 


of ‘Liberty’ Gob Feeders. 


RUGGEDNESS 


SIMPLICITY 
ACCURACY 


ARTHUR W.SCHMID COMPANY 


Glass Plant Engineers 
INVESTMENT BLDG., PITTSBURGH 22, PA. 





DESIGN e ERECTION « OPERATION 

















Table, kitchen an@ household glassware: Manu- 
facturers’ sales of machine-made table, kitchen and house- 
hold glassware rose about 1 per cent for the month of 
January 1950 to reach 2,643,586 dozens. During Decem- 
ber 1949, sales were 2,616,841 dozens. Sales during the 
month of January 1949 were 2,958,588 dozens. At the 
close of the 12-month period ending January 1950, manu- 
facturers’ sales were 38,942,868 dozens as compared with 
40,810,451 dozens sold during the corresponding period 
ending January 1949. This represents a difference of 
about 414 per cent. 





W. KEITH McAFEE KILLED 
IN PLANE CRASH 


W. Keith McAfee, Past President of the American Ce- 
ramic Society and Chairman of the Board of Universal- 
Rundle Corporation, was killed when his private plane 
crashed in Florida on February 2. 

Mr. McAfee, a graduate of the University of Pennsy]- 
vania, joined Westinghouse Electric Corporation after his 
graduation as a graduate trainee. In 1916, he became a 
design engineer for Westinghouse and during the next 
four years, held positions as assistant production clerk, 
production clerk and traveling engineer. Leaving West- 
inghouse in 1920, he worked with the railroads for a time 
and in 1922, joined the Universal Sanitary Mfg. Com- 
pany as an engineer. In later years, he became President 
and General Manager of the firm, becoming Chairman 
of the Board when Universal Sanitary Mfg. Company 
merged with Rundle Corporation. In 1935 he was 
awarded a professional degree in ceramic engineering 
by the New York State College of Ceramics. 

Mr. McAfee joined the American Ceramic Society in 
1923, and after years of activity serving on Committees 
and as an official of the Society, he was elected its Presi- 
dent for the term 1934-1935. The next year he became 
Chairman of the Society Rules Committee and held that 
position until his death. Mr. McAfee has also served in 
official capacities the Ohio Ceramic Industries Associa- 
tion, American Society of Mining and Metallurgical En- 
gineers, American Society of Sanitary Engineers and the 
National Association of Manufacturers. 


PPG INCREASES FACTORY 
PRICES OF GLASS 


Factory prices of glass will be advanced on an average 
of 21% per cent, effective immediately, according to an 
announcement by Donald C. Burnham, Vice President of 
Pittsburgh Plate Glass Company. 

“The new price schedules follow a thorough study of 
manufacturing costs. Maximum increase on any product 
will be not more than 6 per cent, while certain items 
which reflect lower costs have been reduced in price,” 
according to Mr. Burnham. 

The increases stem directly from numerous manufac- 
turing cost advances occurring since the last price in- 
crease in July, 1948. These include mounting transpor- 
tation, fuel, power and labor costs, including the in- 
creased Social Security taxes effective last month. New 
provisions in the labor contract include a negotiated 
pension plan, increases in health and accident insurance 
benefits, hospitalization benefits and numerous other cost 
items. 


THE GLASS INDUSTRY 
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NORTH AMERICAN BLOWERS 


North American Mfg. Company, 
4455 East 71st Street, Cleveland 5, 
Ohio, has recently added to its line 
seven new blower sizes to further round 
out the line of blowers known as the 
“300” Series. These new additions are 
of the large volume, low pressure type 
and come in either single or two-stage 
units. They may be obtained in the 
directly connected style shown or with 
V-belts transmitting the power from 
the motor to the blower impellers 
through a jackshaft. 

Four-ounce blowers give 4000 and 
4700cfm. with 74 and 10hp. 1750rpm. 
motors respectively. Eight-ounce blow- 
ers give 2480, 4250 and 4800cfm. with 
10, 15 and 20hp. 1750rpm. motors. 
Two blowers with 50 and 60hp. 3600- 
rpm. motors give 6000 and 7560cfm. 
respectively. 

These blowers are vibration free and 
long on service, the company reports. 
Cases and bases are of fabricated steel 
plate and impellers are of fabricated 
aluminum, well balanced. 


G-E CALCULATING MACHINE 


General Electric Company, Schenec- 
tady 5, New York, has developed an 
electric calculating machine that keeps 
a continuous check on reject rates in 
production operations. : 

The equipment counts the number of 
items produced and the number re- 
jected and if the rejects rise above a 
pre-determined level, a needle on the 
meter moves calling the attention of 
supervisors to a production trouble 
spot. In practice, a battery of such 
indicators would be located in a cen- 
tral spot away from the production 
lines. Every time an inspector rejects 
an item, he presses a button and the 
signal registers on the instrument. 


YALE & TOWNE 
SCOOP SHOVEL 


Yale & Towne Manufacturing Com- 
pany, Philadelphia, Pa., has announced 
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NEW EQUIPMENT AND SUPPLIES 


a new _ hydraulically-operated scoop 
shovel which eliminates manual shovel- 
ing when scooping, lifting, moving and 
dumping sand, gravel, dry chemicals 
and similar loose materials. 

The scoop handles up to 27 cubic 
feet of material. It tilts upward from 
the horizontal scooping position to 
cradle the load during transport, and 
tilts downward to completely discharge 
the load when dumping. The device 
scoops at the ground level or digs into 
piled materials. It dumps loads into 
bins, vats, hoppers, mixers and other 
receptacles at heights up to 130 inches. 
It is designed to scoop up a full ca- 
pacity load and to carry the load with- 
out loss in transfer. 


INSTRU-MOUNT 


Eberbach & Son Company, Ann 
Arbor, Michigan, has announced the 
development of The Eberbach Instru- 
Mount, a vibration damping, non-mag- 
netic base upon which the user can 
mount delicate mechanical, optical and 
electrical instruments. It protects them 
from vibrations with frequencies as low 
as 10 cycles per second. Fine electrical 
instruments cannot be influenced by 
this unit made entirely of non-ferrous, 
non-magnetic materials. 

The Instru-Mount measures 22” by 
12” and weighs 50 pounds. The plat- 
form is 244” thick. A 4” threaded in- 
sert at the rear center of the top en- 
ables the user to mount an entire 
apparatus assembly. An anodized alu- 
minum support rod is available as an 
accessory. 


BUCKET LOADER 


Barber-Greene Company, Aurora, 
Illinois, had developed a new pneu- 
matic-tired Model 543 bucket loader 
which the firm states incorporates im- 
portant new design features. 

A feature of the loader is the 15 
m.p.h, road speed of this model. It 
steers easily and maneuvers smoothly 
into cramped places. It has two for- 
ward and two reverse speeds allowing 
operators to compensate for material 
being handled and power requirements. 

The bucket loader is designed to 
clear wires and overhead obstructions 
as low as 12 feet. It loads highest, 
longest trucks, long trailers, railroad 
cars, etc. 


AIR-OPERATED STRIP 
RECORDER 


The Wheelco Instruments Company, 
847 W. Harrison Street, Chicago 7, 
Illinois, has announced the addition of 
a new air-operated strip chart recorder 
to their line of indicating, controlling 
and recording instruments. 

With the new unit, temperature, 
speed, flow, pressure, static grain loads, 
AC and/or DC volts, amperes, etc., can 
be measured with flexibility, accuracy 
and simplicity, the company states. The 


control function is performed by the 
floating power of air operating dia- 
phragm motors connected to valves, 
dampers, levers, pistons, etc. The in- 
strument, to be known as the “Pneu- 
matic Capacilog”, is completely self- 
contained and has only two external 
air connections. 


CATALOGUES RECEIVED 


Walsh Refractories Corporation, Glass 
Refractories Division, Desk C, 101 
Ferry Street, St. Louis 7, Missouri, has 
published a new bulletin for the glass 
industry featuring Walsh CSR-Cast 
Sillimanite Refractory. 


Kimble Glass Division, Owens-Illinois 
Glass Company, has published a new 
12-page brochure on Neutraglas mold- 
ed containers. 

The brochure includes photographs 
and specifications of the most popular 
Neutraglas containers. It is well il- 
lustrated with accompanying tables 
giving nominal capacity, capacity base 
of neck, overall height, body diameter, 
quantity in carton, approximate carton 
measurements and gross weight per 
carton. Line drawings show G.C.M.I. 
No. 2710 standard finishes. 


Laclede-Christy Company, 3600 Forbes 
Street, Pittsburgh 13, Pa., has issued 
a new bulletin descriptive of Laclede 
Keystone first quality dry press fireclay 
brick. 

The bulletin describes the product 
and discusses its various applications. 
The firm’s Osceola Mills, Pa. plant is 
shown with illustrations of the product 
produced. Also illustrated is a typical 
installation and a list of the firm’s 
products, with accompanying informa- 
tion, is also given in the bulletin. 


Wheelco Instruments Company, Chi- 


-cago 7, Illinois, has issued an explana- 


tory bulletin on its new Flame-otrol 
combustion safeguard for oil and gas 
fired furnaces, ovens, boilers, kilns and 
other heating equipment. 

The new 1300 Series Flame-otrols 
are described and illustrated, together 
with a discussion of economy and 
safety features. A typical application 
diagram is included. 


Air Reduction Sales Company, 60 East 
42nd Street, New York 17, New York, 
has issued a new arc welding machine 
catalogue, the first to include all the 
machines in the Airco line. 

The 36-page illustrated catalogue, 
the fourth of a projected series of ten, 
is divided into two parts. The first 
deals with AC arc welders and the 
second with DC machines. The de- 
scriptive text gives distinctive features; 
operating data, specifications and other 
pertinent information about each ma- 
chine. 


149 





MECHANIZATION OF THE 
GLASS INDUSTRY, PART Il... 


(Continued from page 134) 


position, let alone any hope that they would provide a 
wide enough favorable differential to displace the 
present system and to repay development costs. 

The window glass industry has arrived at such a 


point of excellence that improvements in the process are 
largely a matter of gadget refinement with a compara- 
tively small potential differential. The successful com- 
petitor must now rely on alert factory management, ac- 
cess to raw materials and to markets, sales outlets, and 
other factors entirely separate and distinct from the 
manufacturing process. 


Pittsburgh Plate Glass Co, 








PENNVERNON WINDOW GLASS MANUFACTURE 


CUTTING AND PACKING STANDARD GLASS 


Monorail racks for carrying 


glass throughout plant 


hopper 
Distribution conveyer 


Cullet crusher, washer, 
and conveyer 


Glass stored by size and quality, 
ready for shipment 


Vertical drawing machine 


Hopper 


Bectrc separator for re- 
meta! particles 


Monorail buckets 


ia 








CORNING NAMES MANAGER 


Gordon L. Saunders, who has been employed at Corning 
Glass Works’ Charleroi, Pa., plant since 1939, has been 
appointed Manager of the firm’s new General Machine 
Shop: Prior to his present appointment, Mr. Saunders 
was chief engineer for the Charleroi plant. 

A graduate in civil engineering from the University 
of Michigan, Mr. Saunders joined Corning’s physical re- 
search laboratory in Corning in 1934. Two years later 
he was transferred to the Mechanical Development De- 
partment. From 1939 to 1942, he was employed as a 
mechanical engineer at Charleroi. Following four years 
in service, Mr. Saunders returned to Charleroi as man- 
ager of mechanical engineering. He was promoted to 
the position of chief engineer in 1947. 


The proposed machine shop, to be one of the most 
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modern of its kind in the world, will centralize Corning 
Glass Works’ mold making operations. Equipped with 
the most up to date lathes and milling machines, the new 
shop is to be housed in the firm’s new Engineering Build- 
ing. 


AMERICAN POTASH AND UNION 
REACH AGREEMENT 


Agreement has been reached in the wage discussions be- 
tween the American Potash and Chemical Corporation 
and the International Union of Mine, Mill and Smelter 
Workers, Local 414, at the company’s plant at Trona, 
California. 

The parties agreed to continue under the terms of the 
two-year contract which runs to December 1, 1950, with- 
out modification in the wage rate or any other changes. 
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40 Rector Street, New York 6, N. Y. 
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LABOR UNION FIGHTS 
BESIDE MANAGEMENT .. . 
(Continued from page 137) 


can and the paper milk bottle are having tough going. 
GCMI and its advertising agency are convinced that the 
union promotional efforts are effective. They are con- 
vinced, too, that the labor press is an efficient advertising 
medium. In 1948 GCMI agreed to test the union papers 
with an appropriation of $5,000. This year the insti- 
tute has allocated $30,000 for this type of advertising. 

Ben Wood, GCMI Marketing Director, told THe GLass 
Packer: “We have been a little surprised and _ thor- 
oughly delighted by the energy and resourcefulness of 
the merchandising efforts of the GBBA and the labor 
press. They have been a very real aid in our campaign to 
expand the markets for glass containers. 

“However, we feel that there are implications more 
significant than the tangible results accruing from labor’s 
plunge into product promotion. These are the heartening 
evidences of labor’s recognition that the roots of its own 
vitality are in the same garden as those of the companies 
it has organized.” 

Lee Minton and the GBBA are understandably proud 
of their current promotional program and its success. 
But they are the first to tell you that the basic philosophy 
it demonstrates is nothing new in the history of the 
union. Organized in the middle of the 19th century, when 
its members were literally “bottle blowers” who formed 
glass containers by air pressure from their lungs, the 
GBBA established bargaining with employers on a na- 
tional basis in 1886. Since that time the industry has 
not had an industry-wide strike. During the same period 





wages and working conditions in the glass container in- 
dustry have advanced at a rate at least equal to that of 
other comparable industries, and GBBA members have 
enjoyed the blessing of continuity of employment within 
the fortunes of the industry. A side-result of this con- 
dition is that the union treasury, unstrained by strike 
costs, can afford to devote $75,000 a year to promotion 
activities. . 

This admirable record of employer-employee amity 
met its severest threat in the early 1920’s when large-scale 
mechanization entered the industry. Instead of fighting 
the trend, the GBBA cooperated in installing the ma- 
chines and advised the “hand blowers” to protect their 
jobs by becoming machine operators. It has endorsed 
every technological advance the industry has made since 
—because, says Lee Minton, “the union recognizes that 
a huge volume is most necessary to insure steady em- 
ployment at a fair and equitable wage scale”. 


From none of this should it be inferred that the GBBA 
is a docile union. To Lee Minton and his associates the 
phrase, “fair and equitable wage scale”, means just wha! 
it says. When, once a year, they sit down with employer 
representatives to negotiate a new contract, the manage- 
ment men know they are in for a session of keen bargain. 
ing, with the union asking for all the industry’s economy 
can fairly bear—possibly, at the outset, a bit more. But 
they also know that they will not be confronted with a 
set of outrageous demands presented on an “or else” 
basis. And both sides are reasonably sure—against a 
background of 64 years’ experience—that the resulting 
contract will be one under which each will get a fair 
share of the rewards of profitable operation. 
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As a consequence of this mutual attitude of reason, the 
contract sessions are seldom protracted, never bitter. At 
last year’s meeting, when industrial pension systems were 
making national headlines, Mr. Minton brought up the 
subject with the glass industry. But instead of throwing 
on the table a ready-made program, he suggested that a 
study be made to determine just what pension structure 
was suitable to the industry—and offered a union check 
to help finance the study. It is to the credit of manage- 
ment that they agreed to make a study but declined the 
check. 

Lee Minton himself is a personification of the wide- 
awake, progressive GBBA policy. Becoming a special 
representative of the union in 1937, after four years as a 
glass plant worker, he rose rapidly through the posts of 
executive board member, international treasurer, and vice 
president to take over the presidency in 1946. He is now, 
at 38, the youngest president of an international union 
(the GBBA’s jurisdiction includes Canada). 

Forceful and voluble—at times somewhat oratorical— 
Mr. Minton has already gained recognition outside his 
own union. He is a member of important AFL commit- 
iees, including those on international labor relations, so- 
cial security, and workers’ education, and chairman of the 
shorter work week committee. In the past two years he 
has also been prominent in world labor affairs, acting as 
consultant to the State Department on the international 
irade treaty in 1947 and visiting Britain last year as co- 
executive secretary of the Anglo-American Council on 
Productivity of the Economic Cooperation Administra- 
tion. Another trip took him to Argentina as a member 
of a labor party studying the economic, political and 


social life of that country—where he earned the public 
enmity of Juan Peron by calling the president a fascist. 
A Fortune magazine article gave him special mention as a 
“comer” among labor leaders. 

Enthusiastic over the glass container promotion, Mr. 
Minton has been largely responsible for raising the 
union’s appropriations during the postwar years and 
seeing that the funds are spent effectively. He regards the 
success of the campaign as vital to the continued progress 
of the industry—and, therefore, of his union. In an inter- 
view with THE GLass Packer he summed up the GBBA 
view: 

“Our union is sincere in being devoted to improving 
the welfare of the industry by (1) increasing produc- 
tivity; (2) adhering to technological change which will 
develop the industry; (3) maintaining a large volume of 
production at a fair volume of profit. We believe that 
the industry will promote its own welfare by expansion 
of its advertising programs, acting in concert for the good 
of the industry, in order that all those employed within 
it can contribute their share to the development of Amer- 
ican industry.” 


AMERICAN POTASH 
STOCK REPORT 


The Board of Directors of American Potash & Chemical 
Corporation has declared a dividend of 3714 cents per 
share on the Class A stock and the Class B stock of the 
corporation, payable March 15, 1950, to the holders of 
record on March 1, 1950. 

The Board also declared a quarterly dividend of $1 
per share on the $4 Cumulative Preferred Stock. 
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Two typical TECO installations 


placing obsolescent or inoperative equipment. 


your problem is immediate or anticipated. 


GLASS MELTING and 
MANUFACTURING EQUIPMENT 
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TECO installations are fortified with the utilization of a 
rich and varied background of experience in the planning 
and rebuilding of glass plants and in remodeling and re- 


Request a consultation with a TECO representative whether 


Gastemm Orrice 220 6.LtKINGTON ST. Battimone mo. © » » 958 Wall St. TOLEDO. O. 











GLASS PLANT INSTALLATIONS ARE 


replacing outmoded glass melting equipment in plants 
today where experienced management is production cost 
conscious and desirous of producing a better product in a 
competitive field. 
















GLASSES TRANSPARENT... . 
(Continued from page 141) 


tion,” the refractive index was determined by the method 
of minimum deviation on 30° corners ground on parallel 
plates prepared from the experimental castings. The 
precision of the determination is estimated to + .001, 

Experimental Results. The indices are tabulated in 
Table 1 and presented graphically in Fig. 6. 

















































CRYSTALITE (mullite-bonded mullite) glass feeder 


parts are rigidly controlled through each production 
phase for close tolerance, dimension accuracy as 
well as uniform quality. Time wasting adjustments are 
eliminated. 





| Discussion. (a) All indices are between 1.491 and 
1.519. 
4 (b) Most indices are between 1.506 and 1.519. 
(c) If BeO is below 12% the indices increase with 
For better, more efficient production... elect q Na.O to about 30% Na.O; and for equal Na,O with Be9, 
REMMEY CRYSTALITE, feeder parts to do (d) If B,O; decreases (to 60%) the indices decrease. 
4q 


the job. (e) In other areas the relations are more complicated. 


The small variation in the field is in part responsib!e. 
In particular, at above 30% Na,O, the increase of BeO 
hardly changes the index. 

The highest indices (1.5156, 1.5163, 1.5185) are all 
higher than the glasses of equal BeO and higher Na.0 
content. (This maximum is near the area of high resist- 
ance. Transl.) 

(f) The average of the indices is lower than in the 


BONUS-BUILDING SPOUTS 
Long-lived, firm closure at tube 
seat . . . close-tolerance ma- 
chined for uniformly accurate 
location in feeder. 








BONUS-BUILDING TUBES 
High refractoriness and erosion 


: *g lithium beryllium borate system, and varies less. 
resistance assure enduring firm : 
“ale eae 
closure at the sea and Summary 
thorough agitation. es : : 3 | 
S 1. The investigation covers glass formation in the sys- 
& 


BONUS-BUILDING PLUNGERS = _ Na,0-Be0-B,0,. 
Retain shape longer for con- q 2. A suitable procedure was worked out for the chem- 
“a =| ical analysis of glasses in this system. 





tinued, more accurate control ee 


of glass gob. a 


BONUS-BUILDING ORIFICE 
RINGS—Retain shape and size for 
longer runs without costly re- 


placement shutdowns. ' 71 


3. The field of glass formation was determined by a 
standardized melting procedure involving 53 composi- 
tions, of which 25 were obtained as glasses. 

4. The following crystalline phases were identified in 
the devitrified melts using x-ray powder diagrams: a) 
3BeO.B.0;; b) NaBO.; c) BeO; d) “New Phase” 
(ternary compound of unknown Na:B:Be relation). 

5. The chemical resistance was tested, using weight 
increase determinations after exposure above a water 
vapor buffer system and found much lower than in the 
system Li,O-BeO-B,O3. 

6. The density (4°C. calc. from 25°C. det. by pyk- 
nometer) varies between 2.055 and 2.363 in qualitative 
correlation with composition. 


BONUS-BUILDING BURNER 

BLOCK—Accuracy of dimension 
for quick, hairline matching to 
burners. 



















BONUS-BUILDING CHANNELS 
Uniformity, accuracy, and struc- 
tural quality combine for longer 
productive life. 





| 7. Refractive indices, determined by the goniometer, 
vary between 1.491 and 1.519 and their correlation with 
composition was discussed. 
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e@ Walter E. Boschin has recently been elected Vice- 
President and Assistant General Manager of Glass Con- 
tainers, Inc. Mr. Boschin has been associated with the 
glass jar and bottle industry on the Pacific Coast for 
thirty years. 
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ion of Ceramic Supplies 


e BRONZE POWDERS 
e METAL POWDERS 
e SUPPLIES 

e EQUIPMENT 

Our Technical Staff and Samples are available to you 


without obligation. Let us help you with your 
problems. 


e FRIT for Steel, é 
or Pottery 
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EISLER . 
Automatic Glass 
Machinery 
For the Manufacture 


of Incandescent Lamps and All — of Electronic Tubes 














AALTYPES OF MINIATURE ELECTRIC LAMPS MADE FROM GLASS TUBING 
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EISLER ENGINEERING CO., INC. 
CHAS. EISLER, Pres. 
742 SOUTH 13TH STREET (near Avon Ave.) NEWARK 3, N. J., U.S.A. 





Design, Erection 
and Operation 
of 
Manufacturing Plants 
and 
Furnaces 
for 
All Types 
of 


GLASS WARE 


AMSLER MORTON 


CORPORATION 


CHAMBER OF COMMERCE BUILDING, PITTSBURGH 13, PA. 





EVALUATION OF AMBER 
GLASS MELTING PROBLEMS... 


(Continued from page 135) 


result in instability. Iron Sulphide (FeS) is a much 
simpler material to use than Iron Pyrites (FeS.) but 
here again, the cost angle enters the picture. Zinc has 
been mentioned by both Weyl and Cole as a network 
modifier. Certainly"it would have a stabilizing influence 
as far as excess sulfur is concerned. Manganese, like- 
wise, would be effective and have other desirable char- 
acteristics as well. Since cost of materials has become 
increasingly important with rapidly increasing freight 
rates, this type of an approach is also limited. 

One solution to this problem is to use a low cost alu- 
mina source, such as Calumite*, a blast furnace slag es- 
pecially prepared for the industry. Analysis of this ma- 
terial is as follows: 

SiO, 37.1 
Al,03; 

Fe,0, 

TiO, 

CaO 

MgO 

MnO 

S 


Fusion Point 


2350° F 


The use of this type of material to improve glass qual- 
ity and to reduce costs is a very logical development if 
we in the industry are to match rising costs and competi- 
tion from other industries. The use of this type of mate- 
rial places more stable MnS groups, along with the FeS 
groups, in the color forming structure. It lends itself 
readily to forming a red tinted amber glass for obvious 
reasons. Even on this material though, care must be 
taken to see that excessive amounts of sulfur are not 
present. As to mixing of batch, segregation and melting 
rates, it is certainly advantageous to have SiO., Al,O, 
and CaO closely bonded together. 

Amber Color. Causes of off-color ambers have been 
unusually well covered by Cole: greenish tints, oxidized 
iron; brownish tints, reduced iron and, finally, red tints 
by reducing the chain length. Just about everyone who 
has operated amber furnaces has come in contact with 
these variations at one time or another. The elusive red 
tint ordinarily can only be obtained by low iron ratio, 
0.10 Fe,O; to 0.16 Fe.0;, which usually means a corre- 
sponding excess in sulfur present. Excess sulfur defi- 
nitely means a trend towards instability. Hence, the need 
for some stabilizer such as zinc or manganese. The joker 
in the balance continues to be the types and amounts of 
reducing and oxidizing agents used. 

Actual intensity of the amber color depends largely 
upon the number of FeS groups in the structure. Its sta- 
bility depends upon eliminating excess sulfur. If excess 
sulfur exists, it can be minimized by using Na,SO,, 
CaSO, or BaSO, in the batch according to the reaction: 


FeS + 3 Na.SO, = FeO + 3 Na,O + 4 SO, 
FeS + 3 CaSO, = FeO + 3 CaO + 4 SO, 

Daily Control of Color. This, of course, has already 
been dealt with in effect. Control over raw materials as 
regards to amount of iron sulfur and reducing agent are 
the guiding factors. Furnace combustion control is im- 


® Scurce—Calumite Company, Hamilton, Ohio. 
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portant, but so much more can be accomplished by con- | 


trolling internal batch ingredients and recognizing the 
oxidation reduction processes which occur. 

Cost. Low cost stabilized amber glasses, low in iron. 
Hence, reddish tints can be made using new materials 
such as the one listed. Stabilization results from the in- 
clusion of MnS in the color forming structure and by de- 
stroying excess sulphides by sulphate added to the batch 
if required. 

Acknowledgment: The author wishes to thank Ball 
Brothers Company for permission to publish this paper. 


THATCHER REACHES SETTLEMENT 
WITH UNION 


The Thatcher Glass Manufacturing Company was repre- 
sented in joint negotiations between the glass container 
industry and the American Flint Glass Workers’ Union, 
A.F.L. at a recent conference in Atlantic City. The con- 
ference was held for the purpose of negotiating a con- 
tract for the coming year covering all the mold makers 
in the glass container industry and was a continuation 
of negotiations which were broken off last August, at 
which time agreement was not reached. 

Affected by this new contract, which expires August 
31, 1950, are approximately 80 mold makers in all 
Thatcher plants, or about 4 per cent of the total em- 
ployees. Settlement was reached on virtually the same 
basis of other contracts which were made last August 
between the industry and unions negotiating for the ma- 
jority of Thatcher employees. 

The following benefits, in addition to those now being 
received, were granted: 1) three paid holidays in which 
all plants of the glass container industry will cease pro- 
duction; 2) establishment of a comprehensive Life, Ac- 
cident and Health Program covering all employees, the 
cost of the insurance being paid in part by the employer 
and in part by the employee; 3) Actuaries employed 
by the industry will continue to study the possibility of 
pensions for the glass container industry. 

The Thatcher company was represented in the confer- 
ence by F. K. Rodewald, Executive Vice President; R. L. 
Burd, General Production Manager; Wilfred J. Davies, 
Personnel Counselor; and Raymond E. Gould, of Mr. 
Rodewald’s general staff. Representing the American 
Flint Glass Workers’ Union were Harry H. Cook, Inter- 
national President, and other executive officers of the 
union. 


PPG APPOINTMENT 


The appointment of Elmer A. Lundberg as Director of 
Architectural Development and Design for Pittsburgh 
Plate Glass Company has been announced by Donald C. 
Burnham, Vice President. 

Mr. Lundberg has served as Director of Architectural 
Design since 1945. His new position results from a con- 
solidation of that department and the department of 
Architectural Relations. Basically, the new department 
will function as a service to architects. 

Mr. Lundburg has been associated with Pittsburgh 
Plate for 15 years when he joined the firm as an assist- 
ant store-front designer. Two years later, he was made 
head of this unit. 
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OIL FIRED BOTTLE POLISHER 


for 


Beers 
Beverages 
Containers 


jw DIRECT FIRED 
~ PORTABLE 
EFFICIENT 
yw LOW COST 


Write for Bulletin OB50 


STEWART-GLAPAT CORPORATION 


ZANESVILLE, OHIO 





FIRE POLISHERS @ CONTAINER FINISHERS e 
BURN-OFFS e THE UNIVERSAL LOADER e 
ADJUSTOVEYOR GLASS CONVEYORS e 





You can't buy stock equip- 
ment at Kahle. We solve 
specific problems and do 
a better job—because we 
do nothing else but cus- 
tom machine designing 
* and building. Whatever 
your glass manufacturing 


NECK SEALING 
MACHINE 
WITH MOULDED SEAL 


For Vacuum (Thermos) 


or finishing need, Kahle 
can give you the sound 
experience and foresight 
that has helped others op- 
erate more efficiently! 


: We're Specialists in equipment that cuts costs, 


Botties, Dewar Flasks, etc. 


16 heads. Inner and outer flasks 
sealed together at neck; seal au- 
tomatically moulded to produce 
uniform necks. Dual motor drive. 
Variable speed index. 600 pieces 
per hr., pint-size. 


increases 


Zses production, assures uniformity in the manufacture of: ampules @ 
258 cathode ray tubes @ standard, miniature, sub-miniature radio 
3 tubes @ sub-miniature tubes @ fluorescent lamps @ incandescent 
= lamps @ photocells @ x-ray tubes @ glass products. 


Consult Kahle! There’s no obligation. 
Write for our complete, new catalog today! 





1308 Seventh Street 


North Bergen, New Jersey, U.S. A. 
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THE SHARP-SCHURTZ 
COMPANY 


CHEMISTS AND CONSULTING 
ENGINEERS 


FOR THE GLASS INDUSTRY 


LANCASTER, OHIO 








Our Moulds Don’t Cost-- They Pay 


An Order a Day Will 
Keep Overmyer Away 


OVERMYER MOULD COMPANY 


Factories at 


GREENSBURG, PENNSYLVANIA 
SOUTHGATE, CALIFORNIA 
WINCHESTER, INDIANA 


OMCO SCREW MACHINE PRODUCTS 
SPRINGFIELD, OHIO 











and 
Boric ACID 


99 /2-100% PURE 


POTASSIUM NITRATE 
CAUSTIC SODA 
SULPHUR 


STAUFFER CHEMICAL CO. 


420 LEXINGTON AVENUE 
NEW YORK 17, N. Y. 


221 North LaSalle St., Chicago 1, Ill. 
424 Ohio Bidg., Akron 8, Ohio 
Apopka, Fie. @ Weslaco, Texas 
824 Wilshire Boulevard, Los Angeles 14, Calif. 
636 Celifornia St., San Francisco 8, Calif. 
Nerth Portiand, Oregon © Houston, Texas 






































CLASSIFIED ADVERTISEMENTS 





HELP WANTED 


JUNIOR ENGINEER experienced in Glass Furnace De- 
sign and Detailing to work under supervision in En- 
gineering Dept. of large glass manufacturing concern, 
Location, Middle East. Give outline of education, ex- 
perience and expected salary. Reply Box 101, c/o The 
Glass Industry, 55 West 42nd Street, New York 18, N. Y. 








ANCHOR HOCKING CONSOLIDATES 
DIVISION OFFICES 


Anchor Hocking Glass Corporation has announced the 
consolidation of its Container, Closure and Tableware 
display and sales offices in new, enlarged headquarters 
in the Union Commerce Building at 925 Euclid Avenue, 
Cleveland 14, Ohio. 

The consolidation was made, according to the com- 
pany’s statement, in order to more efficiently handle ex- 
panding business in the Cleveland area. The combined 
offices will provide increased facilities for display and 
sales of Anchor Hocking’s line of ware. 

The Container and Closure Division is represented in 
Cleveland by J. H. Ferris, and the Tableware, House- 
hold, Restaurant and Bar Glassware Division is repre- 


sented by H. P. Bow, Manager, and C. T. Bow. 


e L. W. Minton, President of the Glass Bottle Blowers 
Association, will serve as a member of the National 
Labor Committee of the 1950 Heart Campaign. 





GLASS SPECIALTIES 


Transparent Colored Blown Sheet Glass 
Solid Pot Opal Blown Sheet Glass 

Flashed Opal Blown Sheet Glass 
Colonial Antique Colored Glass 

Heat- Ray Resisting (Cool Ghee), o 
“TWIN-RAY‘’’—the ~ 

scientific illuminating “44 


5\ Ls ds 
HOUZE 
CONVEX GLASS CO. 


a POINT MARION, PENNSYLVANIA 

New York Office: 110 West 40th Street 
Chicago Office: 1597 Merchandise Mart 

“IF IT’S MADE OF GLASS, -ASK US FIRST” 











INDUSTRIAL 


OIL AND GAS BURNING 
EQUIPMENT 


NATIONAL 
BURMER per ANY. INC. 


ercllinadaes Division: a South se tt ae 6, Texas 
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